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Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE I COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.08CO (Subpart H)

BWSC-10*

Release Tracking Number

v^

! 3

A. SITE LOCATION:
Site Name: (optional) Wilmington, Olin Corporation

Street: 51 Eames Street

City/Town: Wilmington, MA

Location Aid:

ZIP Code: 01887

Related Release Tracking Numbers that this Form Addresses:

Tier Classification: (check one of the following) pSj Tier (A [ | Tier IB

If a Tier I Permit has been issued, state the Permit Number: 83005

Q Tier 1C Tier II Not Tier Classified

B. THIS FORM IS BEING USED TO: (check all that apply)

| | Submit a Phase I Completion Statement, pursuant to 310 CMR 40.0484 (complete Sections A, B, C, G, H, I and J).

Qj Submit a Phase II Scope of Work, pursuant to 310 CMR 40.0834 (complete Sections A, B, C, G, H, I and J).

|~x) Submit a final Phase II Comprehensive Site Report and Completion Statement, pursuant to 310 CMR 40.0836
(complete Sections A, B, C, D, G, H, I and J). ( Supplemental)

| | Submit a Phase III Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862 (complete Sections A, B, C, G, H, I and J).

| | Submit a Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874 (complete Sections A, B, C, G, H, I and J).

| | Submit an As-Built Construction Report, pursuant to 310 CMR 40.0875 (complete Sections A, B, C, G, H, I and J).

| | Submit a Phase IV Final Inspection Report and Completion Statement, pursuant to 310 CMR 40.0878 and 40.0879
(complete Sections A, B, C, E, G, H, I and J).

| | Submit a periodic Phase V Inspection & Monitoring Report, pursuant to 310 CMR 40.0892 (complete Sections A, B, C, G, H, I and J).

| | Submit a final Phase V Inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.0893
(complete Sections A, B, C, F, G, H, I and J).

You must attach all supporting documentation required for each use of form indicated, including copies of
any Legal Notices and Notices to Public Officials required by 310 CMR 40.1400. _^..

C. RESPONSE ACTIONS: r? r

| | Check here if any response action(s) that serves as the basis for the Phase submittal(s) involves the use of Innovative Technologies. |DEP is
interested in using this information to create an Innovative Technologies Clearinghouse.) "

Describe Technologies: '.

D. PHASE II COMPLETION STATEMENT:

Specify the outcome of the Phase II Comprehensive Site Assessment:

fx] Additional Comprehensive Response Actions are necessary at this Site, based on the results of the Phassrfl
- "».- i '

Q] The requirements of a Class A Response Action Outcome have been met and a completed
will be submitted to DEP.

Are.t5dfl Î UccmVSMtem'ent (.BWSC-104)

[H The requirements of a Class B Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-104)
will be submitted to DEP.

| | Rescoring of this Site using the Numerical Ranking System is necessary, based on the results of the final Phase II Report.

E. PHASE IV COMPLETION STATEMENT:

Specify the outcome of Phase IV activities:

| | Phase V operation, maintenance or monitoring of the Comprehensive Response Action i;> necessary to achieve a Response Action Outcome.
(This site will be subjectto a Phase V Operation, Maintenance and Monitoring Annual Compliance Fee.)

| | The requirements of a Class A Response Action Outcome have been met. No additions; operation, maintenance or monitoring is necessary to
ensure the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submitted to
DEP.

| | The requirements of a Class C Response Action Outcome have been met. No additions operation, maintenance or monitoring is necessary to
ensure the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submitted to
DEP.

SECTION E IS CONTINUED ON THE NEXT PAGE

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013
Do Not Alter This Form

Page 1 of 3



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE I COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H)

BWSC-108

Release Tracking Number

E. PHASE IV COMPLETION STATEMENT: (continued)

j | The requirements of a Class C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action
is necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response
Action Outcome Statement (BWSC-104) will be submitted to DEP.

Indicate whether the operation and maintenance will be Active or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

O Active Operation and Maintenance Q Passive Operation and Maintenance

(Active Operation and Maintenance makes the Site subject to a Post-RAO Class C Active Operation and Maintenance Annual Compliance Fee.)

F. PHASE V COMPLETION STATEMENT:

Specify the outcome of Phase V activities:

| | The requirements of a Class A Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-104)
will be submitted to DEP.

| | The requirements of a Class C Response Action Outcome have been met. No additional operation, maintenance or monitoring is necessary to
ensure the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submitted to DEP.

| | The requirements of a Class C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action
is necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response
Action Outcome Statement (BWSC-104) will be submitted to DEP.

Indicate whether the operation and maintenance will be Active or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

O Active Operation and Maintenance Q) Passive Operation and Maintenance

(Active Operation and Maintenance makes the Site subject to a Post-RAO Class C Active Operation and Maintenance Annual Compliance Fee.)

G. LSP OPINION:

I attest under the pains and penalties of perjury that I have personally examined and am familiar with the information contained in this transmittal form,
including any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the standard of
care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and (iii) the provisions of 309 CMR 4.03(5), to the best of my
knowledge, information and belief,

> // Section B indicates that a Phase I, Phase II, Phase III, Phase IV or Phase V Completion Statement is being submitted, the response action(s)
that is (are) the subject of this submittal (i) has (have) been developed and implemented in accordance with the applicable provisions of M.G.L. c. 21E
and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable
provisions of M.G.L. c. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in
this submittal;

> if Section B indicates that a Phase II Scope of Work or a Phase IV Remedy Implementation Plan is being submitted, the response action(s) that
is (are) the subject of this submittal (i) has (have) been developed in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR
40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions of
M.G.L. c. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this submittal;

> if Section B indicates that an As-Built Construction Report or a Phase V Inspection and Monitoring Report is being submitted, the response
action(s) that is (are) the subject of this submittal (i) is (are) being implemented in accordance with the applicable provisions of M.G.L. c. 21E and 310
CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions
of M.G.L. c. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this
submittal- ppo NOV 1 21998
I am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit information which I know to
be false, inaccurate or materially incomplete.

| | Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s), permit(s) and/or approval(s)
issued by DEP or EPA. If the box is checked, you MUST attach a statement identifying the applicable provisions thereof.

LSP Name:

Telephone:

M. Margret Hanley

781-721-4022

LSP#:

Ext.:

8494 Stamp:

FAX: (optional)
781-721-4073

November 12, 1998

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013
Do Not Alter This Form

Page 2 of 3



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE I COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H)

BWSC-108

Release Tracking Number

H. PERSON UNDERTAKING RESPONSE ACTION(S):
Name of Organization: Olin Corporation

Name of Contact:

Street:

Steve Morrow Tjtie. Principal Environmental Specialist

Lower River Road

City/Town:

Telephone:

Charleston
State:

TO ZIP Code: 37310

423-336-4511 Ext.: FAX: (optional).

| | Check here if there has been a change in the person undertaking the Response Action.

I. RELATIONSHIP TO SITE OF PERSON UNDERTAKING RESPONSE ACTION(S): (check one)

[*1 RP or PRP Specify: (J) Owner Q Operator Q Generator Q Transporter Other RP or PRP:

| [ Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21E, s. 2)

| | Agency or Public Utility on a Right of Way (as defined by M.G.L. c. 21 E, s. 5(j))

| | Any Other Person Undertaking Response Action Specify Relationship:

J. CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTION(S):

. attest under the pains and penalties of perjury (i) that I have personally examined and am
familiar with the information contained in this submittal, including any and all documents accompanying this transmrttal form, (ii) that, based on my inquiry
of those individuals immediately responsible for obtaining the information, the material inforrmition contained in this submittal is, to the best of my
knowledge and belief, true, accurate and complete, and (iii) that I am fully authorized to make this attestation on behalf of the entity legally responsible for
this submittal. I/the person or entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

By.
(signature)

For:_

Title:

Date:

I &<-ts T

(print name of person or entity recorded in Section H)

Enter address of the person providing certification, if different from address recorded in Section H:

Street:

State:City/Town:

Telephone:

ZIP Code:

Ext.: FAX: (optional)

YOU MUST COMPLETE ALL RELEVANT SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING

A REQUIRED DEADLINE.

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013
Do Not Alter This Form

Page 3 of 3





APPENDIX E

MONITORING WELL STRATIGRAPHIC AND INSTRUMENTATION LOGS



HISTORIC MONITORING WELL
STRATIGRAPHIC AND INSTRUMENTATION LOGS



TEST BORING LOGS

& MILLER ENGINEERING& TESTING. INC.
1

Project

Pro jec t

: O T I S CHEMTPAI. Si, set : at :
Wilmington. MA Hnrinq No- 3- :3

NO: 60321 .01 Lor .atJon- ioe r-^.i

Date Start : 6 / 2 7 / 8 6
Date End: 6/27/36 Sur face Elev

Casinq Sampler Groundwater Observat ions
TYPE: Hollow Seem Auqer Split Spoon D A T E DEPTH CASING AT 3T A8 IL I2AT ION PERIOD

SIZE:

HAMMER:

FALL:

£i
.—
a
v

.~Q—
30.0'

.3^0.

40.01

45.01

50.0'

55.0'

60.0'

Gas
bl/
f t

2 I/*" ID 1-3/3" ID ^/in/^ o g- v,_,,,,,r

1 iO oniifirf^

3Q Inches

Sample

No.

S - t 3 _

S-14

S-15

Oegth

30.0-^1.5

35.0-35.5

40.0-A1.5'

Pen.

18"

6"

18"

Rec.

12"

0"

4"

Driller: t. cowouika

Help
Insp

ar- ^ M|rc9ujc

actor:1 B- CM-i**

Blows/6"

15-31-14

50

66-44-24

Strata
Change Sample Descript ion

S-13: Wash, medium co tine, brown
sand with gravel, (wee)

S-14:

S-15: SAM aa S-9. (wet)

Terminated ac 42 .7 * ,
bedrock.

mmtM i4Mi ma i* • MU. unu tit • ail. M ili • mi. «• ill • uii

CM1IM UMIItOn Î MMMI UIIMBin UMlIt Ik^H/IIMI

1 • I MM Hfl • • • til !<«•
] - • UPI 1 • U IWU
< - 1 HIIX UIH It • M MH« IWO
( • II HIM U • 1» M»l
!•* Mi* )*• *!•* UBU

01

Q
-?»

( i /

Remarks: (i) Bould.r COM at 36..9'-38.0'.

Notes: " '"* M»»'in«»ti*i UMI urmur nu •rmaiMin MVMUT MIMII tea nnt «• IM riMtiriM ~i a *t*tvn..
it IKfU U»U. UUIMl MM* Ml* MM l» IM MILL Xtll »I DWI <M MM* CMCItlAU tlittl M 1H4 IMIM lUI. FLUCIU<! I0.ll

!• OK I4VU. 0* TM UMMMIU M> KCU> IM T« >TMI >MT»< THM !"•«« MIU«f At Irf TIM «lttl»l.-«llll .4*1 w«l .



148 Pioneer Dr.
Leominster MA 0^453
'617) 840-039'

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 ingalis St
\asija. NH 03060

603) 882-360'

, T T V ,"•.'"? ORATION Date 0 - ' I S / 3 8

EA.MES STREET, WILMINGTON, MASSACHUSETTS

SORING GW-31 : '^-c :a:e ... . / , , • « „ Caie
NO DEEP ~-e- S:a" " - 4 - ' 1 1 Ba Cc.-c

D Sample Data

j = ; Sarrtrjie

I NO I Oectr. ,:S

i

^
.

|- ,

, . • " ?

'C i

j o 'o 1 1 - : 'o"
i

: 'o"- 4 ? o "

:-'0"- 6 '0 "

6 'C" - 8 ' 0 "

S ' O " - iO 'O"

' o i lO 'O"- 12 '0"

/

i

12'0"- 14 '0 "

•= 5 lu'O"- 16'0"

1 ..
i_-3-

|IZ
20 i

h
RL

254. _

I
1

3G

u
i 1

35

40

i6 'o"- i e 'o "1

18'n"- 20 '0 "

20 '0" - 20 ' 9 "

n -n 22 T0" t
2 3 ' 0 " t
2 4 ' 0 " t
2 5 ' 0 " t
2 6 ' 0 " t

Slows '•"
•. 3epeuaiion

2-3---*

5-5-5-6. . .

7-6-7-8 -

9-10-13-14

7-10-9-14

7-8-10-10

7-7-9-10

25-36-31-24

35-2-4-23-21
•

18-28-46-51

49-120/3"
*

o 23 '0" 14
o 24 ' 0 " 10
o 2 5 ' 0 " 9
o 2 6 ' G " 10
o 27 '0" 11

.

Rec
Irenes

17.

min/
t i

M

ti

it

Casing
Blows
Pe' 1

foot

04 '^ '88 r"11'"5 vi -7 E_" Hvc'°' M .,

Soil and/or bedrock strata descriptions

Strata
Change
Depth

. 4 '0"

14'0"

22 IQ"

27'0"

Visual Ideniidcanon of Son anaw SOCK S;r2;a

Loose Co medium dense, d ry , fine SAND,

t race inorganic silt, t race root

matter .

Medium dense, moist to w e t , fine SAND, •

trace Anorganic silt.

Very dense, we t , £ine to coarse SAND,

and gravel, some inorganic silt, trace

cobbles, and boulders.

Refusal at 22 '0 " with hollow s tem auger

Run '/! CORED ROCK from 22 "0" to 27 ' 0"

Some fractures in rock, s tar ted with

water return. Had total loss of wa te r
at 23 ' 6 " .
Recovery 25"/60" = 4 1 . 6 %

End of boring at 27 '0"

Set 2" STAINLESS STELL well point 22 '0"

Water level at 7 "3" upon completion

Well Materials;
1 - 2" end plugs

1 - 10' x 2" STAINLESS STEEL screen

1 - 10' x 2" STAINLESS STEEL riser

1 - 2' x 2" STAINLESS STEEL riser

1 - protective locking casing

1 bag- sakrete sand

7 bags-silica sand
1 pail-bentonite pellets
1 bag -bentonite powder
3 bflcrs-Pnrtland cement

Type of Boring Casing Size. Hollow Stem Auger Size: 6i HSA & NX Core (2 1/8")

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soils (blows per n.) Cohesive Soils (blows per ft.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stifl
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) » 140# hammer falling 30'
Blows are per 6" taken with an 18" long x 2" O.D. x 1 3/8" I.D. split spoon sampler unless otherwise noted.

The lerms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. • Moisture content indicated may oe affected
by time of year and water addea curing the drilling process. I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when me
bor ng was taken I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



TEST BORING LOGS
Project: or IN CHEMTPA'.

A1 MILLER E ĴGINEERING & TESTING. INC.

i _ . . — . '

Project

Date St
Date Er

Wtlniln«con. HA

No: 60321.01

id: 7 / 2 / 8 6

Shear i of l

Borinrj No: 3-7S

Location: See ?'.^

Surtace Elav

Casing Samoler Groundwater Observat ions

TYPE: Hollow Stara Aui?er °*T6 ( DEPTH

SIZE:

HAMMER:

FALL:

Q.
0)
O

10.01-

15.fr1-

20.O1-

25.0^-

in.n1

Gas
bl/
H

2 l/i" [0 7 /1 /36 9.0'

___

Sample

No. Degth Pen. Rec.

Driller: T. camouika

Help

Insp

arr n. ?{nr*r-Qilx

actor:1 B. chiidt

Blows/6"

Strata

Change

8.0'

10.0'

13.0'

19.0'

CASINO AT 3TAUILIZATION PERIOD i

Overnight.

1

Sample Description

Medium to fine, light brown, silty
sand with gravels, (fill)

Peat organic* with silty sand,
(moist)

Light to dark brown, medium to fine
silty sand, (wet)

Gray, medium to fine, silty sand
with gravels, (wet)

Terminated at 19.0*.

OMinf CMIIIOR m«air»n

1 - i «t« wt
1 - • nn
« • 1 K*MI «TIM
1 • II am
•> «u*

OJ

o
-z.

(1)

cMimm mmtn ikM»«i

• • « «Uf
• • M tlM

M - It KM
» • \» MM

M> *•>

1

1
M»M

Remarks: ,,, „ , . .
(1) No sample* needed.

NOteS* " r"* "•*""«*'>«• "Ml UM41UI TM >fMlllt»n MUMMY MTMU MIL ftMl «• IM UuliriM Mr M ̂ «u«.. 1
2) tIMU UKtt. UMIM« W«t MU MM II TM IIIU MLII 41 Tlmi U» WMI COMITI4M IUIM U IM hUlM I.Mt. ^gc'u*nml

11 TM t|v«k » TM MMVMMITU Mt KCW M 1* «Mt *MTM« DIM IMM M«U»I »l IM TIM M<l<UI.«nll >t>« n»»« . j



TEST BORING LOGS

/A MILLER ENGINEERING & TESTING. INC.

r . . 1

P r o j e c t

Pro jec t
D a t e St
Da t e Er

ii TM r:iF>!TrM. S h e a t '• of_ -

U l l r a l n t ! C 3 n . MA Barmr] No: 3"70

No: 6 0 3 2 i . n i L o c a t i o n - Seer" . . . - .

d : 6 /30/86 S u r f a c e E l e v
Cas inq Samoler G r o u n d w a t e r O b s e r v a t i o n s

TYPE: Hol low Seem Au^er S o l l E Sooon D A T E D E P T H C A S I N G A T 3 T A U I L I Z A T I O H p e m o o

SIZE:

H A M M E R :

F A L L :

.C

Q.
(B

s n '

10.0J-

15.0^

20.QJL

25 0 '

- \n n '_

Gas
bl /
f t

2 1/4" ID I 3/8" ID 6/30/86 9.0 ' Ovj rn^hc

KO pounds
i

30 I n c h e s

Sample

No.
s-i

q_,

S-3

S-4

S-5

S-6

S-7

s-a

S-9

S-10

S-ll

S-12

Depth
0-1.5'

i . s-i.n'

3.0-4.5*

4.5-6.0'

6.0-7.5*

7.5-9.0'

9.0-10.5'

10.5-12.0

12-13. 51

13. 5-14. 41

20. 0-21. 51

23. 0-26. 51

Pen.
18"

i f l "

[3"

18"

18"

18"

18"

18"

18"

10"

18"

18"

Rec.
12"

1-."

12"

12"

4"

18"

2"

18"

14"

9"

9"

9"

Driller: T. comouik*

Help
Insp

nr- R. Marcoux

actor:' B- child«

Blows/6"
4-5-7

„_-,(,_,,

7-6-6

5-2-3

2-10-4

2-2-2

5-6-13

16-22-31

50-23-27

27-50/5

34-27-19

12-13-17

Strata
Change

8.0'

10. QV

13.0'

Sample D e s c r i p t i o n

S-l: Loose, light brown, medium 1:3
fine sand wich gravel, ( f i l l )

S-2: Same as S-l.

S-3: Same as S-l.

S-4: 'Same as S-l.

S-5: Same as S-l.

S-6: Pest, organics wich crace cf
silc. (moist)
S-7: Very dense, lighc co dark
brown, medium co fine silcy sand ,T w p C )
S-8: Same as S-7. (wee)

S-9: Very dense, grey, medium co
fine silcy sand with gravel ( .wen) .
S-LO: Same as S-9 (uec) .

S-ll: Sam* as S-9. (wee)

S-12: Haih, fin* gravel, medium
sand, (wee)

PMMTIMi »IOl MCI It • IMI. IIIIU II* • Ml. IM IM • 1UI. *• 111 • Mil

CMIIVt UHlimn Huanratl CMIIMIK UBIII ik*«/>ao

1 • 1 <ut MM t • • «•« i>*a
I - • Hfl I • !• >«M
* • 1 4MM IllfV M * W i^liwi MM4
1 - II ItIK W • 'A K.U

W* MM* 'Jh •!•* M*U

o

::;ti
«
*«
•a

( 3 )

T

-:

Remarks: (*) High blow counc due co pushing pebble.
(2) Changed co threaded casing w/3001b hammer at 14.5'.
(3) Wash, material from sides of hole, not boctom.

Notes* " '"* l"*""c*tl" <•'•" H'Miut TM irfMiiMii tnmnn urwu MIL nut «• IM TI-UIII-. ».t n .A.WL.
t) MTU Uvll >|»IMI «••« MU MM III TM Cllu. Mill »I tlMI ««• iMtl COM-ltlM* IUI» M nil MUM 1. 41. r^ttu.I 1*11

III IM l*»«. W TM W*M>Mlll Mt KCUI M T« OtMi OcriKI TUMI Mil mU«l «f IM <IH nt.tu4l.unlt -•« mM



Sheet of

^j^ 148 Pioneer Dr.
=;= Leominster, MA 01453
arjr* (617) 840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingalls St
Nasnua NH 03060

(603) 882-3601

Ci:snt OLIN CORPORATION Date 04 /18 /88 JOB Nc 88-238

tocaiior EAMES STREET, WILMINGTON, MASSACHUSETTS

BORING GW- 3 2 Ground Date n, / , T / Q O Date n / / i / / a f i Drillin9 vr 7 Eng.'Hyaroi
NO. SHALODW E'ev Start 0 4 / l _ i / a d Complete ua ' 1 4/ a° Foreman M - z - Geologist M - a -

nr
i
H

V".

15

20

25

30

35

40

Sample Data

Sample
NO Depth (ft ;

Blows
5 Penetration

Rec.
Inches

Casing
Blows
Per ft.

Soil and/or bedrock strata descriptions

Strata
Change
Deptn

0 '6"

8 '6"

14'0"

15'0"

Visual Identification of Soil and/0' Rock Strata

Tfipqnn
Moist to w e t , fine SAND, c r a c o
inorganic silt.

Wet , fine to medium SAND, grading to
fine to coarse sand, and fine gravel,
trace inorganic silt.

W e t . fine to medium SAND, some inorganic
silt, some fine to coarse eravel. trace
cobbles .
End of boring at 15 '0"
Set 2" STAINLESS STEEL well point 15 ' 0"
Ws.ter level at 7 '0" upon completion

Well Materils;
1 - 2" end plugs
1 - 10' x 2" STAINLESS STEEL screen
1 - 5' x 2" STAINLESS STEEL riser
1 bag - sakrete sand
7 bags - silica sand
1 pail - bentonite pellets
1 bag - Portland cement

Type of Boring Casing Size: Hollow Stem Auger Size: 6 i

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soils (blows per ft. Cohesive Soils (blows per ft.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Den:ie 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) » 140# hammer falling 30"
Blows are per 6" taken with an 18" long x 2" O.D. x 1 3/8" I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. I Moisture content indicated may be affected
by time of year and water added during the drilling process. I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
boring was taken. • The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



148 Pioneer Dr
Leominster. MA 01453
(617) 840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 ingails S:
Nasnua NH C3C6C

1603) 882-360"

3!ie- O L I N CORPCBAIION Date 04 /18 /88 Job Nc 88 -238

|_usc.ai;cn EAMES STREET, WILMINGTON, MASSACHUSETTS

BORING GW-32 Ground Dale n/ ,,, /00
 Dale

 nl ,00 Drilling E^g/Hydro i
NO. DEEP E'5V . S'an 0 4 / 1 1 / 8 8 Complete 04/ 14/88 Foreman M .Z . Geologist M.B.
^̂

o
T
H

5

10 _

15 .

20 _j

?S

30

3R

40

! Sample Data

Samo'e
j
! '*0

! 1
, L

i

1

4

5

•7

8

JL

10

'„ i

12

13

RL

Death '.", ,

0'6" - ~ ) I 6 "

2'6" - 4 ' 6 "

/ T /- II /- 1 ' 11
4 0 - O 0

6 '6" - 8 ' 6 "

8 ' 6 " l O ' O "

lO 'O"- 12 ' 0 "

L2 ' 0 " - 14 '0 "

14'0"- 16 '0"

16'0"- 18 '0"

18'0"- 20 '0"

20 '0" - 2 2 ' 0 "

22 '0"- 2 4 ' 0 "

24 '0" -25 '10"

n ?/l 26 '0" -
27 '0" -
28'0"-
29'0"-
30'0"-

Well Material
1 - 2" end p:
1 - 10' x 2"
2 - 10' x 2"
1 - 2 ' x 2 "
1 - protecti-v
1 bag - sakrt
5 bags- silic
1 pail- bentc
1 bag - bentc

Blows
6" Penetration

? 3 3-4

3-3-4-4

7-10-11-11

10-11-12-13

1 1-12-16

7-10-17-21

12-14-16-17

43-40-24-30

28-32-35-28

13-12-13-20

21-16-47-20

14-21-34-30

29-38-33-120/4"

2 7 ' 0 " 12 m:
28 '0" 15
29 '0" 10
30'0" 9
31*0" 11
s;
URS

STAINLESS S:
STAINLESS Sr.
STAINLESS Sf.
e locking c<
te sand
a sand
nite pelleti
nite powder

Rec.
Inches

n. /]
n

ti

ti

it

EEL
EEL
EEL
sinj

Casing
Blows
Per ft.

oot

serf
ris<
ris<

Soil and/or bedrock strata descriptions

Strata
Change
Depth

0'6"

4 ' 6 "

8 '6 "

14'0"

22 '0"

24 '0"

26'0"

31'0"

en
r
r

Visual Identification of Son and/or ROCK Strata

Hjpsm _

Loose, dry, fine SAND, t race inorganic
silt.

Medium dense, moist to w e n , fine SAND,
trace inorganic silt.

Medium dense to dense, v e t , fine to
medium SAND, grading to r'ine to coarse
sand, and fine gravel. ~ r a c e inorganic
silt.

Very dense, wet , light 2rey to brown,
fine to medium SAND, some inorganic
silt, some fine to coarse gravel,
t race cobbles, and boulders.

Very dense, wet , fine to coarse SAND,
and gravel, some cobbles, and inorganic

Very dense, wet, fine SAND, some
inorganic silt, trace to, some. fine, to
rnareo oravoT f-rarp rnhhloc: f, hni i lnprQ

Refusal~at 26*0" with hollow stem auger
Run //I CORED ROCK from 26 '0" to 31'0"
Trace to some fractures, no loss of
water.
Recovery 44"/60" = 7 3 . 3 %

End of boring at 31'0"
Set 2" STAINLESS STEEL well point 31 '0"
Water level at 7 * 0 " upon completion

Type of Boring Casing Size Hollow Stem Auger Size: £j ug» , vry pore (7 1/8"1

Proportion Percentages
Trace 0 10 10%

Some 10 to 40%
And 40 to 50°'o

Granular Soils (blows per ft.) Cohesive Sioils (blows per ft.)
9 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) = 140* hammer falling 30"
Blows are per 6" taken with an 18" long x 2" O.D x 1 3/8" I.D. split spoon sampler jnless otherwise noted

The terms and percentages used to describe soil and or rock are based on visual identification ot the retrieved samples. • Moisture coitent indicated may be sittected
by time of year and water added during the drilling process. I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
boring was taken. • The stratification lines represent the approximate boundaries between soil types, the actual transitions may b<; gradual. I



TEST BORING LOG

4OilLJU
MLLER ENdNEERNG & TESTfgG. INC

Casing Sampler
Type> Hollow £tfB Au«tr Sollt SDOOQ

Size

Hammer

Fal

Dtp*

5V

m a

HIT

inn

2f.tr

mor

Orifcr.

ii-i—^ _

HWpCC

CM
M/
M.

3-3/4" ID L3/8- tD

140 oounda

30 inches

SAMPLE

Ho.

S-l

S-2

S-3

S-4

D*p«i

4.0-6.0'

, o_u.o«

14.0-16.0'

19.0-21.0'

Ptft.

AUGER

AUCE1

Aucn

Aocnt

R. Marcoux

L. Love

i-.

R4X.

i AMPLE

1AMPLZ

AMPLE

(AMPLE

Pre

Pre
Dal
Dal

l|«e«* OLIM CHEMICAL COVOKATION $fl««ll 1 of 2
Wllalnttott. HA BAHna MA« CU-33

»ject No:
e Start:
e End:

9071 ft, 01 |f>r'tla*v
11/11/69 »2 Shallow

11/11/89 ?UfffK* H«vr

Graundwalev Obt«rvalww

DATE

11/13/89

•ewt/6"
Sfrata

Chang*

» t vim ton
1 4 MTI
4 t MDUMfTVf
I 1$ ST^

1* • NM«

See attached sheet for Monitoring Well

DEPTH CASINO AT STABILIZATION PERIOD

7.0' — Upon Coopletioo

S-l: Brown, fine to coarse sand and
gravel, trace of cobbles

S-2: SSM as S-l

S-3: Saaa aa S-l

S-4: Brown, fine to coarse sand

Terminated Exploration at

Installed Monitoring Well

«• 4 MWtOOB TMCL *•<•»
«•• iMBi urn* ••••»

• •• «»ea__ *e* ••«•

NokM

Installation

REMARKS: "• »">"»«»'<»• «••» WMOMT n« IHUOSUTI aoiMiMreiinmw ML rm» igiemai MM « OMOUM. «Mt» um



MONITORING WELL DIAGRAM

A) Borehole Depthi 20.0*
2.5'
^ •̂•̂ M

2.51
B) Cover Pipe Stlckupi
C) Riser Pipe Silckupi .
D) Concrete Seal

Thickness*
D Bentonrte Seal

Thlcknesn siuny s.s*
F> Sand Pado Bottom of 9.0'

6"

G) Borehole Pfameien 8" - 3-3/4"
H> Vettscreen ftaneten 21
I> Vellscreen Length* iQ-Q'

1. Mtrcoxn

Helpt n l»
Inspector*

PrOj«ci« OLIN CHEMICAL CORP.

Wilmington. MA

Projtct Nw 90718.01
Installation Dat* 11/13/89



TEST BORING LOG

£/Yli MLLER BVQNEBIYG & TESTING. INC.

Type
Size
Hammer
Fai

Dmpttl

iff

lOOT

iStOhL

yotr

9*lt

aorr

Drthr.

mi^p^f

BMgMd

CM
w/
ft.

Casing Sampler
flush Joint Sol It Sooon

4" ID 1-3/8" ID

— 140 oounds

— 30 inches

SAMPLE

No.

C.I

S-2

S-3

S-4

S-5

S-6

S-7

s-a

S-9

S-10

S-ll

Daptt

n n-7 n1

2.0-4.0'

4.0-5.0'

5.0-7.0'

7.0-9.0'

9.0-11.0'

11.0-13.0*

13.0-15.0*

15.0-17.0'

17.0-19.0'

19.0-19.4*

Pa*,

24"

24"

12"

24"

24"

24"

24"

«««.

18"

20"

12"

18"

18"

12"

14"

24"

24"

24"

5"

ft. MarcoMi

L. Low*

10"

14"

12"

5"

Project 01
Hi

Project No:
Date Start
Date End:

.IV CHEMICAL COKKMUTIOH fil|Mt 1 at 2

l*.in«ton. KA Raring No: CW-33

.—20.7,18,91 location-
11/8/89 '1 D«ep

— UXLUA9. . . Surface Elev:
Grauntfwaiw ObMrvmton*

DATE

11/1 1/89

Bk>w*/«"
3-4

8-11
12-12

32-37

37-65

38-65

77-70

28-39

55-64
23-31

48-48

12-33

50-45

11-13

16-13

4-5

11-14

3-4

8-7

100/5"

State
Chang*

26.0*

DEPTH CASINO AT STABILIZATION PERIOD

7.0* Upon Completion

Sampte Dmacriptfon
S-l: Light brown, floe sand

S-2: Brown, fine to eedlum sand, silt,
gravel, cobbles

S-3: Brown, fine to coarse sand, littl
silt, gravel, cobbles (wet)

S-4: Same a» S-3

S-5: Sam* as S-3

S-6: Sam* as S-3

S-7: Sam* aa S-3

S-8: Brown, fin* to coarse sand, trace
of silt, small amounts of gravel

S-y: Brown, fin* to medium sand, trace
of gravel

S-10: Sam* aa S-9

S-ll: MM to eoars* sand -
Advanced casing to 21.0'
Cored rock 21.0-26.0*

Installed Monitoring Well

Terminated Exploration at 26.0'

ms - •PvOVM

• 1 «*J»rSVT " ' •• 4 MtWruOOH TMCt «•«»
i 4 sorr «-• ioo« urn*. «••>•»
4 * MIOUMSW* ••• i«nm nsimi «a* ••••
* M SIS* »•• OSMi «tt »•«•

if » HMO s> nswrommi

**O**S see attached sheet for Monitoring Wall inatallatlcia

rHI QNOtfttMtfWltty OCCUft OUV TO W*aW PAC^OMB
D«MXnooM»noMSTAiiDOMn«sonMAieemMjiciu»m«iiit«LfMLOf
HUM rum >*t«wi *i



MONITORING WELL DIAGRAM

A) Borehole Depth* _26.o*
B) Cover Pipe Stlckupi 2.5'
C> Riser Pipe Stlckup* 2 .5*
D) Concrete Sedl

Thickness* il
£) Bentonlte Seat

Thlcknessi n-s*
F> Sand Pad* 12.0
G> Borehole Dtaneten il
H> Veltscreen Otctneteri 2"
I) VeUscreen Length* iQ.Q'

Drfltn J±
Htlptn L.
Inspector*

PrOj*Ci» OLIN CHEMICAL CORP.

Wilmington. MA

Project Nai 9Q718.01
Installation Date* H/13/89

2. of 2
lorlng N<w GW-33
Veil N<w II Deep
Surf act



—t

GEOLOGIC LOG

TV»E ft

size OP
HOLE

m
mm

m

m
mm

m
m
•i

mm
•i
m

mmmi
m
m
m

mm

•
•
•

*̂ a>
•I

•
•

W
m
m
«

*MBBI

mummi

CONS
RECOV.

ERV %

ELCVA-

TION

B CORE LOSS

CORE RECOVERY

DCFTH

•••
•"

«
mm*

m
m
m

mm
el

•l
•I

a«B«i
m
«
•

mMmm
m

•
••

•••
ei
•1

•
*̂ B1

m
m
«

*••
ej
«

••Ml

•••H

LOO

SAMPLES

TISTINO

PROJECT: OLIN CHEMICAL CORPORATION BORING NO. Cy-3J LOCATION

VllLP>4j>*tfln MA
PROJECT NO. 90718,01 SURFACE ELEV.

See Plan

DEPTHS:
DATE START U/8/6X _ COMPANY MILLER ENGINEERING i TESTING OVERBURDFM
DATE END ii/n/aji DRILLER ». M.rro... TOTAL

MEI REP Hone WATER

CLASSIFICATION AND

PHYSICAL CONDITION OF ROCK

RUN ll>
Light gray, fin* grained celc-allloate gnelaa. Central
on* foot aectlon of cor* highly fractured with no plecea
greater than 4" long. Pol let Ion trend a 30 degreea to
horlsontal. aa evident with thin (leaa then 1/2") felelc
lay ere. Scattered thin felelc Intrualona randomly
oriented throughout core. Fracture aub-horlzontal In
central area. 45 degreee to horizontal In regaining
aectlon of cor*.

•EC: 55" /60" - 92X *QD: 38" /60" - 631

DRILLING •CNAVIOR

PEED WATER

NOTES

REMARKS.

...m I n. \



TEST BORING LOG

AonLAI
MLLERBMQNEPrgG&TESTMG. rgC

Casing Sampler
Type Hollow See* AUIK Solic Sooon

Size

Fal

Dapft

10 or

anir

7SOT

30 or

Onlan

• •-•nv^OT<

C«
M/

3-3/4" ID 1-3/8" ID

— - 140 pounds

30 inches

Project 01
Wl

Project No:
Date Start
Date End:

m CHP»CAL cotfoixnoa Sh««t i of
l«in«on. KA Bftrlng N«! CW-34

2Q7IA.21 Location:
11/17/89 t2 Shallow

LL.y/89 Surface Elev:

GroundwHar Obaarvafem
DATE

11/17/89

SAMPLE

No.

S-l

S-2

S-3

3-4

Dap*

4.0-6.0'

9.0-11.0'

14.0-16.0'

19.0-21.0'

Pan,

AUGEK

AUCEK

AUCM

ADCDt

K. MareoiB

Rae.

SAMM.E

iAMPU

AMTLE

UMFLE

Btowa/6"
Strata

Changa

DEPTH CASINO AT STABILIZATION PERIOD

^•0' — Upon Cooo let ion

Sampto Dwcripfon

S-l: Brown, flna to coarta sand,
graral, cobbles

S-2: S«BH aa S-l

S-3: Brova. flac to eoarsa sand

S-4: Saaa aa S-3

TarKlnatad Exploratloo

Installed Monitoring Wall

NotM

*. t vwwtorr »• • nwrkAoaj IWCK t-ie»

*!<( tlW »•» SMi MA »-•»
!»-» HMO » ^TOSiai

$•• ftttAchftd fth**t for Monitoring Vtll

REMARKS: SS5SHSEHS
•Ml
MSA
raM

installation

^̂ SS ŝS^S^S^11^̂



MONITORING WELL DIAGRAM

i I

A) Borehole Depth* 20-0'
B> Cover Pipe Stickupi .2-5*
C) Riser Pipe Stickupi 2.5'
D) Concrete Sedl

Thickness* _£.
C) Bentonite Seal

ThlCkneSSI Slurry 8.0'

F) Sand PacJo Bottom to 9.0'

G) Borehole Di<un«i»n8" 3-3/4" i
H> WUscreen Dlahtttn 2"
I) Vellscreen Length* 10.0*

Ortltn _»«
Kclptn R.

Inspector*

PL IN CHEMICAL CORP.

ilmington. MA

Project
Instaltotlon Dattt

2 of 2
Boring Nat cw-34
V*U NOJ jf2_Shallov

Surf act Dt v>



TEST BORING LOG _
PrOJeCt OlIM CHEMICAL COKfORATIOM

/Y Vila Inf ton j HA

/A\ MUB=)BSG.NEEF.NG& TESTING. rjC. Project No:

Date End:

90718.01

11/14/89

11/20/89

Casing Sampler Greundwtiar Ote«v

Size

Fal

D«pf»

SJOT

9fitt

5*ff

aocr

U^fct^_
rvSJS^W^

Imped

M/
e.

Plush Joint Split Spoon DATE

4^Ul 1-3/8" IP ,,,1,/M
140 pounds

30 Inches

SAMPLE

No.

S-l

S-2

S-3

S-4

S-S

S-*

S-7

S-8

S-9

S-1O

s-n

S-l 2

D*pt.

0.0-2.0'

2.0-4.0'

4.0-4.3'

6.0-6.4'

8.0-10.0'

10.0-10.7'

12.0-14.0'

14.0-16.0'

16.0-18.0'

1B.O.7O.01

20.O-22.0'

22.O-24.0'

24.5

Pm.
24"

24"

3M

5"

24"

8"

24"

24"

24"

?4"

24"

24"

fulni

K. Narcouc

R. Cagnon

krv

R«c
6"

15"

0"

2"

12"

5"

6"

8"

10"

8-

8-

11"

tefuaal

Btows/r
4-10

11-15

12-28

60-48
100/3"

100/5"

45-46

57-48
42-100/2'

10-25
21-29
13-19
31-27

»o Blow
ounts -

« mi«.
.ouats -
•rained

10-27

17-16

9-18

23-20

State
Chang*

12.0'

• t wwton
i 4 «on
4 1 MDUMSKW

W SI NMD

DEPTH
17.0'

CASING AT

SsmltDMe

Sheet _L_ of _L_
Boring No: cu-34
Location:

H Deep

Surface EJev:
•torn

STABILIZATION PERIOD
Upon Completion

S-l: Light brown, fine to aedluv sand,
little silt, soae gravel

S-2: Same as S-l. SOM cobbles

S-3: Saae as S-2. pushed cobble - no
recovery - sample fro> auger

S-4: Brown, fine to coarse sand, gravel
cobbles -boulders

S-S: (wet), brown, fine to coarse sand,
gravel, cobbles-boulders

S-6: Sasw as S-5

S-7: Pine to coarse sand, trace of
fine gravel

S-8: Same as S-7

S-9: Sas>e as S-7

S-10: Saaw as S-7

S-ll: Saae as S-7

S-l 2: Saae as S-7

Cored rock froa 24.5-26.0'. Lost
grease fitting froa core barrel.
Roller cored to 26.0' .

Cored rock froa 26.0-31.0' - Boulders?

4-« lOOSi
TMOft ••«••unu. n-am

*

NO'** • 12.0' pvlled augers out and advanced casing
See attached sheet for Monitoring Well Installation

REMARKS: ixtaaiimnmimoxTXOiaxMOui i »T TMUM0 wcuio»cna*fi
tern. TIH* n*Mna
ATtDOMnCIOMNaU
n«i rui uuiUKM

• M*T si smaun. *»iw» uwa.
oa *ucn»now • IMJ tiML OF



TEST BORING LOG

AOflILL
MOB! 0ONEEHNG & TESTING. INC

Ste
Hammer
F«l

Dtp*

35.0*

«D.O'

45.0'

55.0*

60.0*

DiV*K

^A^^mt̂ f̂
^W^0VB

lmp«c!

CM

a.

Citing Sampler
Fluid Joint Solit Sooon

4" ID 1-3/8" ID

— 140 Dounda

30 lnch««

SAMPLE

No. (**. ton.

R. Cajnon
_

R«c.

Project: °i
Wi

Project No:
Date Start
Date End:

1H CHEMICAL CORPORATION $h«)ftt 2 0f 3

biiniton. MA Boring No: cu-M
so? IB. pi | Cation:
11/14/89 »1 D««p

n/20/89 Surface ?1*v
Qfoundwatar ObMnratton*

DATE

Btowt/8"
Strata

Chang*

OCPTH CASING AT STABILIZATION PERKX)

Advanced c««in» to 34.5'

Installed Monitoring Well at 3J.01

Sea attached sheet for Monitoring Veil
installation

Note*

• 1 WNtOT •• 4 KOTTlOOei TMCt ••<«•
a 4 H»T «•« iM* ism* W-IM

NOTES

REMARKS: »MO•Mil* HWCMWr KTWWl Dft, TV^K TUWBTf̂ Pi M>T V flnPOUHaV IVTm (JTî L



MONITORING WELL DIAGRAM

A) Boreholt Depth _ 33.0'
B> Cover Pipe Stlckupi 2.5*
C) Riser Pipe Stlckupi 2.0*
D) Concrete Stdl

Thlcknesst £
C) Bentonite Seal

Thickness slurry iy.,01

F> Sand Pado 13.01

G) Borehole Diameter* *i
H> VeUscreen Olanetert 2"
l> VeUscreen Lengthy 10.0*

Drlltn
Helped fr. Gagnon

Inspector!

PrOj«Ci« OLIN CHEMICAL CORP.

Wilmington. MA

Projtci Nw 90718.01
Ins-taltatlon Iktti 11/20/M

Sheet J of 3
forty Kai cw-34

Veil MM _iUteep

Surf act



I —1

A
GEOLOGIC LOG

1
II HAiFqegBNEEHNG.NC

TVPt ft

size of
HOLE

•

ea

e*

e»

cone
RECOV

SRV %
ELBVA.

TION

B CONC LOSS

COME RECOVERY

DEPTH

2«.S^

3KQ*

m
ej

•

LOO

•AMM.lt

PON
TESTING

PROJECT: OLIN CHEMICAL COWOKATION BORING NO. CW-34 LOCATION See Plan

HllBiBlkBB- ***
PROJECT NO. 90Hf,Q|l SURFACE ELEV. DEPTHS:
DATE START ll/lA/ii COMPANY MILLER ENGINEERING 4 TESTING OVERBURnFftf

DATE END 1UHWM , DRILLER »• "«cou» TOTAL
MEI REP ( Hon. WATER

CLASSIFICATION AND

PHYSICAL CONDITION OP MOCK

RUM 11:
Upper 10" • Mdlua (rained non-foliated gabbro. Below
10" (abbro aectloa. !• • highly fractured area with
nueteroua (ravel-site, weathered rock fragaenta. The
upper 6" of the fractured tone composed of a black,
fine (revel beeelt. Fragmented rock conalata of a wide
variety of Igneoue compositions.

UC: 36"/66" - J5X KQD: 12"/66" • 18Z

DRILLING BEHAVIOR

FEED WATER

REMARKS:

NOTES

eu»»r 1 O« 1



TEST BORING LOG

MMUS* BSGNEBWG & TESTNG. WC.

Gating Sampler
Typa> Hollow Stta_AuifT 5pl4l Spoon

Sfa
U— ̂ »_._— —nanvTMr
Fal

Dtp*

wr

1OT

i«ff

soar

7* ir

MO*

Drftar

H*MT

lMp«d

M/
ft

5-3/4" ID 1-3/8" ID

— 140 oounda

30 inches

SAMPLE

No.

S-l

S-2

$-3

S-4

Dtp*

4.0-6.0'

I 9.0-11.0'

14.0-16.0'

19.0-21.0'

Pan.

ADcn s

AUGEK s

aocn &

ADCO $j

I. Marcous

I. Cacnoa

fUc,

<̂PLE

MPLK

MPLE

MPLI

Pra|«ch OLIM CHB4ICAL CORPOtATIOM

Wllaln|ton. HA

Project No:
Date Start
Date End:

90718.01

11/28/89

11 /?f t /RQ

(around* •*» Obttrv

DATE

11/7R/S9

Hews/f
State

Chang*

DEPTH CASINO AT

9.0'

She«l _L_ of 2
Boring Mo: cw-3*
Location:

12 Shmllnw

Surface Elev:
atom

STABILIZATION PERIOD

Doon Comnlaclon

gfayft^Mr̂ Non

S-l: Brown, fine to aedlusi aand, allt.
trace of travel

S-2: SaM as S-l

S-3: Brovo, fine to sodlua sand

S-4: Sasw as S-3

Tarainatad Bcploratloa at

Installed Moaitorlat fcll

• • » newraorr — — ,. 4 MIIUOSJ
t- « SOFT «•» Mat ^^
• -«• «•» »•» SSMI
it-« MMO a> «e«rosfli

n«MK t-<«»imta <••»»
SB* »••»
«et »••»

Notot

NOTES
See attached sheet for Monitoring Well Installation

REMARK*? Tx«mttroTQ.u«nin«auiri>€ inmoi i n acMomr amtan eat n>» mix̂ nai n»r • e»om. •»» um
mM*&~*&*&»t*tmjî ntiî î <**»»a»tm~*r*Tn<»™»u~*iM*iJC^m ,̂»t*>m.9



MONITORING WELL DIAGRAM

i i

A) Borehole Depth* 20.0'
B) Cover Pipe Stickup* 2.5'
C) Riser Pipe Stickup* 2.5'
0) Concrete Sedl

Thickness* <>"
D Bt ntonlte Seal

ThICkneSP Slurry 7.0'

F) Sand Pacto Botto« to
G) Borehole Diane ieri8"_3-3/4"
H) VeUscreen Olaneten r
D VeUscreen Length* io.o'

CrlttP* K. lUrcom

K*tptn K

Inspector!

OLIN CHEMICAL CORP.

Wilmington. MA

PrOjtCl NW 90718.01

Installation Dattt n/28/85

of i
lor tog Nai cw~3S

Vtll M<w

Surface



TEST BORING LOG

^iflLJLL
MILLBR BYGsNEBWsG & TESTING. INC.

Type
Size
Hammer
Fal

D~*.

10 or

Oftflf

KflT

annr

IMP**

Cat

1'

Casing Sampler
7in«h inlnf Split Soooif

L" TTWV rn 1-3/8" ID

— 140 Dound*

30 Inch**

SAMPLE

No.

S-l

S-2

S-3

S-4

S-5

S-4

S-7

S-8

S-9

S-10

S-ll

S-l 2

S-13

S-14

S-13

D«p»

0.0-2.0'

2.0-4.0'

4.0-6.0'

6.0-8.0'

a. o-io.o*

10.0-11.2'

12.0-14.0'

14.0-16.0'

16.0-18.0'

18. 0-20.0'

10. 0-17.0'

22.0-24.0'

24.0-26.0'

26.0-28.0'

28.0-30.0'

Pen.

24"

2»"

24"

24"

24"

14"

24"

24"

24"

24"

24"

24"

24"

24"

24"

R. Mareout

m

Ree.

8"

12"

3"

12"

18"

12"

10"

12"

10"

14"

18"

12"

12"

6"

12"

Project OL
wt

Project No:
Date Start
Date End:

III CHEMICAL COIfOlATIOS] $HMt 1 Of 3

laln.ton, MA Bering No? CW-35

90718.01 location-
1 1 / ? l / 8 9 |1 D««D

— n/za/a't Surface Elev: .,
GroMndwatar Otawjrvalom

DATE

11/28/89

Btew,/.-

4-5

5-7

6-8

7-9

7-7

2-4

3-7

10-19

20-36

38-43

23-64

100/2"

17-33

41-64

20-83

45-45

12-26

29-47

8-33

29-15

5-12

18-26

9-16

19-29

10-13

26-18

19-24

43-30

26-34

14-11

Strata
Chang*

12.0'

20.0*

26.0'

DEPTH CASINO AT STABILIZATION PERIOD

9.0' — Upon Completion

Sampt* Dwcripton

S-l: Brown, fla* to a*dlu» sand,
silt, trace of |rsv*l

S-2: S4M as S-l

S-3: Fin* to Mdlua) sand

S-4: (wet), brow, fla* sand. silt.

S-S: SaM aa S-4

S-6: Saaw as S-4. soae cobblea

S-7: Gray, fine to coarse sand, fla*
travel

S-8: SaM aa S-7

S-9: SAM aa S-7

S-10: Saaw aa S-7

S-ll: Brown, fla* to coara* sand.
travel

S-l 2: SaM aa S-ll

S-13: SSM aa S-ll

S-14: SaM as S-ll. cobblea - bouldera

S-15: SSM as S-14

Notoe

• t VSJWSVT •• « vBirtaasi TWCK *-M»
i 4 sorr <•» toast ^^ uma »•»»
i t» sw» »-• eem__ MS* »-tat

NOTES S*e attached sheet for Moaltorlnt Wall Installation

REMARKS: ?a?aiHMa»ii5t?nJBmL^uJ?'*C""̂
• sevaMir srratM t
T>*J»J« TKMft PWUM1 Al

M. Tt»ts nmenoi MAT • <****. warn IMSX
kifooM IK s»»oiManiKi«»iw«Mn«kiwt»



TEST BORING LOG

4OdUau
MLLffl BSGNEff»NG& TESTING. fsC

Size
Hammer
Pal

35.0'

40.0*

43.01

54 ft*

60. p*

U_A_^^nw«^pw^

lntp«C!

C«
M/
(L

Casing Sampler
Flush Joint Solit Sooon
4" ID/ 3" ID 1-3/8" ID

|40 pfyft^f

— 30 Inches

SAMPLE

No. Dtp* Pen.

_

Rec.

Project oi
Vi

Project No:
Date Start-
Date End:

.11 CHEMICAL COltfOHATIM $h«M( 2 < |̂ 3

la in t too. KA ffnrfng MA? cv-«
•0718.01 Location*
11/21/89 fl Deep

"/«/«. Surface Rev
Greundwatsr OtMervdona

DATE

Btows/6"
State

Chang*

DEPTH CASINO AT STABILIZATION PERIOD

SatnptoOwertpton

Encountered Boulders at 26.0'

Drove 4" casing to 35.0' Refusal

Cored fro* 34.5-36.5' Telescoped 3"
casing to 34.5' - Spun casing through
boulders to 36.5-39.0'. Final depth
of 40.5' KefuMl

Attempted to wash out - last wheel off
roller coae - notified Kike Bolat

Installed Monitoring Hell at 40.0'

Terminated Exploration at

«.»-*
ftOilM

• t WWSVT •• « xewriooei IMA *•<•»
i I ton 4.« loeei unut «.«»

i* m MM« e> vemrosMBi

NOTES

REMARKS: Î tSS1*0"*" ***** mrmma J?«jr*"a*'*1

TW •OMMWIMT occuft out TO or»e» MCTOM
CUMeWCOKimONIfT

D& TT^IB v^v^n^H rtn W 4n^kli^ ^H!̂  i^^L
MWaMn«|OW«UOm»UCTU*TO«MII4IUM.O7
TI« TM HtMueiewTi MM met.



MONITORING WELL DIAGRAM

A) Borehole Depth* 40.0*

6!!.

B> Cover Pipe Stickupt 2 < 5 '
C> Riser Pipe Stlckupi 2-5 '
0) Concrete Sedl

Thlcknesfi
£> BtntonJte Seal

ThlCK/ieSSi Slurry
F> Sand Pad* Botto« t» 28.0*
G) Borehole Dianettn *" casing
H) Vellscreen ftaneter
D Vellscreen Length* 10.0*

»•

K«Iptn I. Cagnon

Inspector* _____

PrOj«Cti OLIN CHEMICAL CORP.

Wilmington. MA

Projtct NW 90718.01

Installation Dtttt

1 Of i
Boring Mai GW-35

Veil Not fi Been

Surface



^
GEOLOGIC LOG

1 f'ffllEPENG'NBP'NGiWGi
•"•̂ •— """̂ ^^^^^^^

TVM *

size or
NOCf

•••••

•

41

eMH

•
«

•
•VBB

••
•
m

•••••

aj

•
•WM

eMal

••

*B«B1

•BMi

•••••

COM
MCOV

CNV %

ILIVA-

TION

B COM LOSS

COM MCOVEftV

DOTH

34. if

»J^

«
M

^M

•
«

•

•••

«

M

«

•Ml

3».0^
••̂ «

M

•
•̂a

•
«

•
•̂M

Ml

M^

•

«••

•̂̂

LOO »ON
TltTMO

PROJECT: OLIM CHIMICAL COWORATIOM BORING NO. Cu.]} LOCATION S.. Pi..

UilliBALBB ***
PROJECT MO. >07f8,9l SURFACE ELEV. DEPTHS:
DATE ftTART 11/21/89 COMPANY MÎ LIK ENGfNeeillNC 4 TfSTIMC OVEftHUROFM

OATC CNO , ii/^/p9 . ONILLCR •. M.,.™., TOTAL
MEI REP fcn. WATER

CLAMITICATIOM AND

PHYSICAL CONDITION Of NOCK

urn lit
Pla* (rained, weakly foliated. two-*lca granite.
Vtacturlnc la aub-horl«ootal aa widely apread
(iraater than 9") Little oxidation evident In
fracture*.

UCi 23"/2*M - 96X BQDi 20" / 2*" - 83Z

•UN 12:
Light gray, fine grained calc-elllcate gnelaa. Core la
highly fractured with no aectlon* greater than 4".

RBCt 30"/30" - 100X tQD: 4"/30" - 131

DNH.LINO MNAVIOH

reeo WATER

NOTES

REMARKS:

»MfeT_loil 1.



TEST BORING LOG
. Project OUH CHEMICAL coifonATica

/VH Wllalngton^MA

Xalll fv«LLWBYGsNrB»>G& TESTING. INC. Pro

Dal

tjectNo:
te Start
le End:

90718.01
11/11/89

Sheet » of
Raring No: 01-

_3__

Laeatton:

Surface EJev:
Gating Sampler Groundwaew Otewvafem

Type
Sbe
Hammer
Fat

D«pti

Sff

ia<r

iiur

TQdOT

9MT

•Va^btanW• fai'eW'ajir

IMPS*

hi/
ft.

riuah Joint Solit SDOOQ DATE

Aua 1-3/8" IP n/16/89
— 140 pound*

30 Inches

SAMPLE

No.
S-l

S-2

S-3

S-4

S-5

S-6

S-7

S-4

S-9

S-10

y-11

S-l 2

Dec*
0.0-2.0'

2.0-4.0'

4.0-5.0'

7.0-4.0'

9.0-11.0'

11.0-13.0*

13.0-15.0*

19.0-21.0*

21.0-23.0*

23.0-25.0*

9S A-9t fl'

29.0-31.0*

Pan.

24"

24"

12"

12"

24"

24"

24"

24"

24"

24"

12"

24"

B'A-.ro.ln

r. s-ith

Re*.
18"

21"

12"

12"

24"

24"

8"

6"

ir

18"

8"

V

»ow,/r
1-1/12"
2

4-6

8-16
48-57

59-6*

12-14

21-21
7-9

14-18

11-19

22-24

24-19

19-17
7-12

14-17

10-12

14-17

SQ-A7

50/0"

24-42
34-30

State
Changt

4.0'

9.0'

17.0'

25.0*

29.0'

•• t ie»isun
f • 4 ion
«.« MOT
• •» HMD

DEPTH

3.0'

CASINO AT
—

STABILIZATION PERKX)
Dpon Completion

S-l: 6" dark brown topsoll with leave*
and roots, yellow-brown, fine to
•edit* sand

S-2: Tellow-brown. aedlua to fine send

S-3: Tellow-brown, flae to coarse
•and and gravel, boulders

NOTE: Hitting boulders - took next
•aaple at 7.0'

S-4: Tellow-brown, fine to coeree
•end end gravel, boulders

S-5: Tellow-brown. •ediusi to flae
•and. trace gravel (MOTE: Send
started to blow la augers)

S-6: Save as S-5

S-7: Saaw as S-5

NOTE: Saad blowing la augers - no
saaples - dowa to 19.0' -
•witched to ceelaf.

S-8: Tellow-brown. flae to eoerse
sand sad gravel (peer recovery -
rock stuck la. tip of spoon)

S-9: Tellow-brown, flae to eoerse send,
little gravel

S-10: Orenge-brown> flae to eoerse sand
and gravel

S-ll: Gray-brown, flae to coarse sand,
gravel end boulders

NOTE: Kept hitting boulders - no sanplei
down to 29.0'

*3*rsW«" Drome IIM co COATMs-12- sani and .ravel

4 - «
*••

•»

Nflft* see attached sheet for Monitoring Veil installation

i^'«TO^^!^TO^ouiiooT>e»>icio*T>^t>ceYM^*TT>€mai«<a>*M

Hr unut «••*
•awe • ••»

Note*



TEST BORING LOG
Project OLII> CHEMICAL COKJOIIATIOK

XL Wilmington. MA

y^4 1 MLLERENQNSnNG&TESTfJG. "NC. Prelect Na: 90718.01

Date End:

Typ«
Six*

Fal

D«pfli

35.0'

40.0*

4, fli

*0 4«

53. 0*

60 0!_

•VaaM^aaC

N/
t.

Catty Sampl

11 / 1 1 /8«
11/16/89

•T Oraum
flush Joint solit Sooon n*j£

*" ID 1-3/8" ID

140 Dounda

30 inehaa

SAMPLE

No.

S-13

Dep*

35.5-36.4'

Pen.

li"

M D'fcrt.r-10

1. Salth

Mac.

11"

•o^/r

11 - 50/5'

Strati
Chang*

33.0'

36.5'

41.5'

OCPTH
Knlaf ObaarV

CASINO AT

Raring MA- C^-K
Location:

Surface Elev:
aftm

STABfUZATION PtRtOO

Cray-brown, fine to coara* aand and
gravel

NOTE: Caalng driving real hard at 33.0'

S-13: Gray, a*diua to fin* aaad, littk
to aoa* a lit, little fine gravel

Started to core at 36.5'

KUM fl 36.5-41.5* UCOVOS: 56"
Core Tlae per /foot

Bottoa of Exploration at 41.5*

NOTE: Kaaaad out cor* bole froa
36.5-37.0'

Placed well point at 37.0' - filled
cor* bole with aaad and bentoolte

•OTEs ted* atteapta (11 at 26.6* deptb

and n at 9.7' depth) - bouldera.

* t vewravr »• 4
t 4 ton 4.«
t W fTW •••

N » HMD » «awoaai

NOTES
NOTI: Saaal* 13.0* bad graan color to it - drilling water during rock coring

REMARKS;
nCMOMMMW MM OCO« M TOOTH

ŝs'isŝ ssr.'
MNCIOMMMllMOai WaWTM

WOMTMKIMlf
TMiniMWAavvea rrsMOiMMi.

TMCK ••<*»
unu «*-a«

ava _*^ _

waa green

Twuxa.



MONITORING WELL DIAGRAM

. •

* •

• t
• •
t •

•
t •
•
1 •

•
* •

• •

• •

* •

»

• *

v -

—i n

A) Borehole Dep-thi 37.0'
Cover Pipe Stickup* 2.0'

C) Riser Pipe S-tlckupi 1.5*
0) Concrete Sedl

Thlcknesp i.'o*
C) Bentonrtt Seal

Thlcknesn 22.0*
u.o'

Borehole Wane it n _
H> Vellscretn ftameten

LenQthi _

4"

Brtltn 1L-SL
Htlptn
Inspecion

aio

LilfP

pLTN CHEMTCAL CORP

Wilmington. MA

Projtd Nai 90718.01
Instaltotlon D«t«« 11/16/89.

Shttt J of 2
lorlno Not cw-36
V*U N<w
Surf act Elf w
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TJ

ilj
(•J

GEOLOGIC LOG

sA
/A\ \ MU£RB«aNE£RNG.NC.

f***
— — — —

TV»f •
•tzc or

MOte

-=

COM
•ECOV

1WV%

EtEVA-

TION

B COM toss

CORE MECOVE «t

DEPTH

34.ii_

«l.5!_

too

1
SAMKCS

roM
TfSTMO

PROJECT- g(,||f giBtfCAL BORING NO. cu-ifc LOCATION s«« HA..

^JJdnfrnn ^A

PROJECT NO. 90/18.01 SURFACE ELEV. DEPTHS:
DATE START 11/8/89 COMPANY HllLer E»gl»««rlng t TutUxg OVERBUADFM
DATE END 11/13/19 DRILLER M. D'/^^^io TOTAL

MEI REP WATER

CLASS4HCATIOM AND

PHVMCAt CONOITIOM Of HOCK

Dark grey to black. flaa-gralMtf ealc-*lllcate gnetaa,
f«l«lc latrucloas orl«at*d horl toot ally. Cora avodetata-
ly fractured thcoushout, but hlf> BQD and r«co««[y. Ho
oaldatlo* on fractured aurfacaa.

tacovary: M" RQO - 5l"/3«" - 911

OMUMG eCHAVKM

FEED WATCH
NOTES

•

REMARKS:

SMtET_OF —



GEOLOGIC LOG

yVl
/^|| UBHRUlJGaNeBlMG IMC
•̂Xl«««>_«-~-«>-»>«>H

TVM A

tizt or
NOLI

-

•_

~
••

«
^ .
•
m

^™

*

.

"

•̂1

••

•
al

«•

•

•§••

a*

•
•

aiM

•
«
•i

aW

•
•
M

•Ml

*•

*•«

•HOT

COM
MCOV

•MV %

ILIVA-

TION

S CORE tO$t

cone ntcovinv
r i

OCPTM

«.0';

^^^
•
.

^ *

•
^

™
•
"I

32.0^
.
•

•
•̂M

•
•
•

«••
ai

•
•

«••
m

m
m

a*M

•

*

â MM

•
•
ai

.̂«

•
•
m

•••

•
aa

•M

•

•̂•i

«••••

LOO

•AMTLIt

ron
TKVTINO

PROJECT: OL1N CMINICAL COtfOIUTION BORINO NO

Willing Lpn. MA

CW-J7 LOCATION Saa flan

PROJECT NO. 99718,OJ SURFACE ELEV. DEPTHS:

DATE START .,,_, COMPANY HILLER ENGINE»ING i TESTING OVERRURHFM
DATB BMO ,. ,_. DRILLER H. D'Aabroalo TOTAL

MEI REP | Nona WATER

CLASSIFICATION AND

PHYSICAL CONDITION Of NOCK

BUM lit
Dark gray to black, flna gralnad gnalaa. Dominant
foliation appromlaataly 30 dagraaa fro* horlcontal.
Falalc layarlng avaragaa 1" thick and la abundant
throughout cora langth. Natural fracturaa ara
orlantad approclaataly 40 dagraaa to horizontal and
hava an avaraga apaclng of approximately 9 Inchca.
8o»a fracturing apacad cloaar, aapaclally toward
bottoai to cora. Lowar fracturaa axhlblt oxidation
•ora than uppar fracturaa. Indicating graater
fractura flow at dapth.

Fracturaa do not ahov prafarrad orientation relative
to foliation.

BKCt 56"/60" - 93Z IQD: 42" /60" - 70X

ONILLWO SCHAVION

PCCO WATEN

REMARKS:

NOTES

SHcer I_OF -L
e -t •



TEST BORING LOG
.. Project QJ.IH aancxi. cotfotATion

/A I MLLBR ENGaNEBRNG & TESTING. INC. Prefect Ma 90718.01

11/8/89

DfttftCfi* ii/M/M

Sweet — ! — of 3
•ofing Mo: cw-jj

Surface EJev:
Gating Sampler OroundMUr ObMmfem

Typa> Hollow 5.C «. Amur Sollt Seooa PATE

Sfee
Hammer
Pel

r>y*

&or

FOOT

Ujflf_ _

30«r

7? Of

3OCT

• •rapvd

CM
M/
a.

3'^4" a I'M" » 11/13/89

— I41? nuadi
— 30 Inches

SAMPLE

No.

<S-1

S-2

S-3

S-3A

S-4

S-5

S-6

S-7

s-a

S-9

S— 10

S-ll

S-12

S-13

S-14

M*
O.O-2.0'

2.0-4.0'

4.0-4.5'

4.5-6.0'

6.0-«.0'

8.0-10.0'

10.0-12.0'

12.0-14.0'

14.0-16.0'

17.0-19.0'

1VO-71.0'

21 .0-23.0'

23.0-25.0'

25.0-27.0'

27.0-27.8*

P«t

24"

24"

18"

24"

24"

24"

24"

24"

24"

M"

M"

24"

M"

9"

K. o'Aabroala

K. Saith

Rec.

12"

1"

12"

24"

24"

24"

24"

24"

!•"

20"

17"

24"

18"

9"

•ow./r
2-10

9-4

2-4

8-8

3-4

5-6

10-19

19-26

6-7

9-15

21-17

22-20

4-5

7-9

6-8

14-21

20-33

24-41

40-30

31-35

12-18

21-34

16-24

39-33

14-29

34-41

47-50/3"

Strati
Chang*

4.0'
4.5'

15.0'

28.0'

DEPTH

6.0'

CASINO AT

StfllDto DOtK

STABILIZATION PERIOD
Cpon Conoletlon

npfton
S-l: Brown, fine to coarse sand,

little gravel, fill

S-2: Saae as S-l, rock in tip of spoon

S-3: Black pMt

S-3A: Brown, fine to aadlw peaty Mad

S-4: Brown, aedltai to fine sand, trace
gravel

S-S: Seaa aa S-4

S-6: Seae aa S-4, sand bloving la
auger*

S-7: Graylah brown, fiae to aedioa

Lost 1.0' eeapling, due to aand
bloving la anger*

S-9: Brove. fiae to eoarae sand, gratel
aad boulder*, trace silt

S-10: Seme aa S-9

S-ll: Brow, fiae to aedlna aaad,
little gravel

S-12: Browa, fiae to eoarae sand and
gravel, boulder a

S-13: Sea* aa S-12

S-14" Saae aa S-12

Started to core at 28.

* t vuirsan (• *
t 4 ton «•«
4 i MUMtnv* «-a Sj-

0'

^
unvt »••*

MK »-am

NOTES
See attached sheet for Monitoring Well Installation

REMARKS: t* va».tnjMM tgai fffa^n itm i

*• sNMCMMaiiMY oooui out »o OIM̂
SSfSa'SSSSJSS^

MMCIOM IN*M nCSi MUSMT *>

DaV TWtt tWaVIO

TXTaVallailalfc^Blg

wwreiOMMUN.*
t»nucnj»TO«»ini

TMl«WL
ItfMLV



TEST BORING LOG

^
flfl MUffl &X3NEB9G & 7ETNG. NC.

Casing Samptor
Typa> Hollow StcB Aut*r Sollt SDOOD

Siz«
HanwiMr
Fal

D**t

35.0'

40.0*

50. 01

55.0'

60.0*

Drihr.

U*fc»^«nvpvr

Iratwc

W/
•.

3-3/4" ID 1-3/B" ID

140 oounda

— 30 InetiM

SAMPLE

Mo. on* Nn.

M. D'Aabroclo

K. Smith

RM.

Project otm cannon. cwotATioa $h««l _J ol
Wll-ln«toa. HA •Mbt« M«. cw-

Projacl No:
Oat* Stait
Data End:

3

38

90718.01 Location*
11/8/89

- 11/13/M SwfactEtov
OraunthratarOtMfvrtem

DAT!

•ow*/f"
SMi

Change

33.0'

DEPTH CASINO AT tTAMUZATION PERIOD

RUM IL 28.0-33.0' RECOVnT: 59"

lotto* of Exploration «t 33.0'

MOTE: KMMd out cor* hoi* fro*
28.0' down to 30.5' - Had
to r**ut ca*lo« to k**p sand*
fro* Abor* folag In to cor*
hoi* - drov* cacing to 29.0*

S«* bottoa of w*ll acr**a at
30.5'

MOTE: 0«*d aa|*r« doan to 21.0* depth;
Proa 21.0' to 28.0' ua*d 4.0"
fluth^ joint eaalag.

._ _

•J^aA^A

• •IMMrMff «. « BlltOOa IMCk «-<M
». « |OfT . 4-« tflMî  UIH« «-IM

*Ii* trtf m'm emm «• »•••
(••• MM •> î »B»M

NOTES

REMARKS' *• unu»c*nm \tm î avw n* fffOmnattOMMMT VmOMt

IM •MMCHKIIJI WT eeo« euiio on«i r<croM IMM !>«• mo*" M

101 TWO nmanoi IMT m wweuM. m,im IM.
»1tDWTt«»W««lOai»UJCru»10«»ITI«>JV«.0»



MONITORING WELL DIAGRAM

A) Borehole Depthi 30.5'
B> Cover Pipe Stlckupi 2.0*
C) Riiser Pipe Stlckup* i.s*
0) Concrete Seat

Thickness* i.o*
O Bentonrte Seal FroB 14>0,,

TlKCkneSSI to ground

F> Sand Pcido fro» 30.5 to u.o1

G) Borehott Diane "ten
H> Vellscreen Olaneten
D Vrllscreen Length* io»Q'

I I

DHUtr* P'A«bro«io

PrOj«ci» OLIN CHEMICAL rnBP.

Wilmington. MA

Projtci No* 90718.gi
trtstaltotlon D«tt« ii/13/8.9

1 of ^
KM cw-38

VtU No* SHr3«
Ofv^



GEOLOGIC LOG

/̂ \ MiimH^NEERNG.MC.

TVM *

MZC Of

NOLI

m

m

•*•

COM
NKCOV

IMV %

CLIVA-

TK>N

B CONE LOS»

COMC ftf COVIMV
1 I

OCFTH

zs.tttZ

33.0l_

36.5^

41. 51.

too
SAMM.lt

to*
TtSTHM

REMARKS:

. < 1 1

MOJiCT: OLIN CHMICAL COMOtATIO* BOftlNO NO. GU-J0 LOCATION la. Plan
IHlMlMtap. M*.

PROJECT MO. N?J9i«L SURFACE ELEV. DEPTHS:
DATE START n /ft/it . _, COMPANY MILLER ENCIHEERINC ( TESTING OVERBURDFM
DATB END il/i3/«J DRILLER M. D'A«bro.io TOTAL

MEI REP t Hon. WATER

CLAtSlflCATION ANO

PHYSICAL COHMTIOM Of NOCK

RUM 111
Dark gray to black, vary flna gralnad calc-«lllcat«
gaalaa. Thin (laaa than 1 Inch) faille Intrusion*
randoaily or tan cad throughout cora. Uppar ona foot
haavlly fracturad with no placaa traatar than 3" In
•ita. RaMlndar of cora aodarataly fracturad with
In tar aac ting fracturaa t rand Ing 43 dagraaa fro*
nor Icon tal. Fracutura apaclag avaragaa 9". axcapt
for lowar ona foot of cora, which axhlblta cloaar
apacad fracturaa (avaraga 5"). OK Id* t Ion praaant on
•oat f ractura aurfacaa .

REC: 59"/60" • 98Z RQD: *5"/60" - 702

RUN 12:
Sana ganaral co*poaltlon aa RUN 11, fracturing In
RUN 12 orlaatad apprmloataly 20 dagraaa to horisontal
and wldaly apraad (79") on avaraga. No danaaly
fracturad araa aa In RUN 11. Hlnlauai oxidation on
fracturaa coapar-ad to RUN 11.

RICl W'/aO" • 93X RQDl 51" /60" - 85X

OMILLINO »EHAVIOII

PCCO WATCH

• f f I i I I i i

NOTCg

•M-iT^lOJ-i. f



TEST BORING LOG
ProjtCt OLIH CHEMICAL COtKHUTIOM

/Vl Vllainiton. MA

x^fj II MLLER&JGNEERNG & TESTING. NC. Project No:

Date End:

90718.01
11/28/89

11/28/89

Boring Ma: cy-V.
2

>
LAASiflAA?

Surface Elev:
Caring Sampler Oreundwater ObMrvrtom

Typf H°lloH_S£il *"«er SfliL Swft DATE
Size

Fal

DM*

SuOr

10 Cp

mir

7ft IT

U^L»^_nev^w*

IMPCC

CM
U/
a.

3-3/4" ID 1-5/8" ID l l /?f l / f t«

— 140 jo^i)4l

— 30 inche*

SAMPLE

No.

S-l

S-?

Dap*

O.O-2.0'

4.0-5.5'

Pt

24"

18"

K. SeJth

•toe.

18"

18"

svm./r
1-1
3-1

14-28

35

State
Chang*

2.0'

8.0'

13.0'

DEPTH
2.0'

CASINO AT

SamptoO«*e

STABILIZATION PEMOO
Open CoBpletion

tpeion
S-l: Dark black peat and peaty *and

NOTE: Ho •*•?!• at 2.0' hitting
boulder*

S-2: T«llow-bro«a, fine to coarse
•and, gravel and boulder*,
trace *ilt

NOTE: Bo aaople - hitting boulder*

KUM 11: 1.0-13.0' UCOVHT: 56"
Core Tiae per/foot

Botto* o(

•OTB: Mi
th
fu
6.
de
wi

F fctploration at 13.0'

d* four attempt* getting down
trough boulder*. lifting re-

0*. angered dcnm to 1.0*
pen, then •witched to caalng
th *pinalng shoe.

« t MM*«9»r •- • iy>rwam
I J SLtwt •'•» SSSSiee î

4 •) NMD •> <«*ro»*«

NOTES .

BCBJ AMfle? •• •wwwoooi ue> ̂ »^«»w »»* «*»w**i»i* ***••"! •N^" m. r-**f ,...±..~HUHMlMac Bgaiaii»mBMiMMjiiiini»»i mini imiM«inrai»iT»jnnniTriTiiTffi~'tr^^2'
MH WMUMK.

trnimm
1WO1 ••«•urn* «••»

«kimo>



MONITORING WELL DIAGRAM

13.0'A) Borehole Depthi
B) Cover Pipe Sttckucx 2.5'
C> Riser Pipe Stlckup* 2.0'
D) Concrete Stdl

Thickness*
E) Bentonrtt Seal

Thlcknessi
F> Sand Pado

ilo1

1.0'

12.0'

G> Borehole Bomcttn 4"
H> Vetlscreen Dfoneten 2"
I> Vellscreen Length* 10.0*

M. D'tobrosio

Kr(ptr« K.
Inspector*

Pro tec tl OLTN CHFMTCAL CQBP.

Project Na» 9Q7ia.oi
Insiattotton



GEOLOGIC LOG

/^•l MU£RENGMEERNG.JNQ,
&aft*«LeUBMB-MBBM*M>*">»-*«"«»4

TYPE •

SIZE Of

NOLI

J
•
«
.

~"

-_

"

-

-

ej

*VH
ej
•I
•i

•BBV

ej
•
•j

•••••
•l

•>

•
aval

*M

e*M

*•*•

eajaM

••MM

CONE
NECOV

•NV %

•LEVA-

TION

B CONE LOSS

CONE NECOVENV

DEPTH

To1-
__
•
.
^
•

—•
•
•

•j
«•

^m
m

•
«

eVH

•j

*««•

•

•
el

«••••
•
el

•
•Ml

•

•M

4M*M

*•

•HB1

«BM

•••••

LO« •ON

TMTNtO

PROJECT: OLU CHBaCAL COWOtATIOJI _ BORING NO. „,_„ LOCATION «« »i.»

VilBlAft"* M^

PROJECT NO. M7lti9l SURFACE ELEV. DEPTHS:

DATE START . ll/q/M, ._. COMPANY MILLER ENGINEERING t TESTING OVPA^URDFM
DATE BMD 11/M/S» DRILLBa nt D' 4*̂ (01(7 TOTAL

MEI REP »on* WATER

CLASSIFICATION AND

PHYSICAL CONDITION Of NOCK

•M lit
Light gray, aedlua grained auger gnclaa. with abundant
dlae-elae faldapar cryatala la finer grained Matrix
la felalc layer*. Foliation trend rangea fron aub-
horlBoatal to approxlaately 60 degreaa. Fracturing
treada to occur along the sore felalc layar*. Fracture
•pacing average* about 10-12" throughout core length.
with *OM cloaer epaced and Intereectlng aet*.
Alteration of feldapara to clay Mineral* evident on
•ova fracture aurfacaa.

UCt S6"/60" - 931 RQD: *8"/60" - BOX

DNILLNM SEHAVION

PEED WATCH
NOTES

•

REMARKS:



.̂ ĵ . '48 P'OP««r Or
S:S- i_aominster, MA 01453

1617) 8*0-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 rgaiis Si
Nasnua. Nh :30€0

(603) 882-36C1

r ; e m O L I N CHEMICAL Data 11/23/87 JOO No. 87-891
_:canon :'_IN l"avuTTtfl EAMES STREET
SORING - X p e *1 aWjmU Oatf n
M O . S u l f a c e Landfill SHALLOW #1 Start 1A

*
5

5 _

•o

20 _

25 _

30 _

IS

*0_

Sen
SamcHt

NO

1
1A

2

3
«4

5

b
7

8

9

Deem (ft.)

o'o"- ro"
i 'O" - 2 '0"
2'0"- 4 '0"

i'O"- 5'0"
5'0"- 7 '0"

7'0"- 9'0"

9'0"- 10 '0"
L O ' O " - 12'0"

12'0"- 12'9"

14'0"- 14'7"

'

Type of Bering Casng Sin:

rTOpOrtiOO PVfMVfflHyQB
Tract 0 to 10%

Soma 10 to 40%
And 40 B WH

, WILMINGTON, MA
/11/87 SU 11/11/87°a, P.H. U5f»- D . C .

Mt Data
Blows

6* Pwwmnon

4-4-
8-7
7-8-8-8

4-6
4-6-10-11

13-16-17-20

46-70
64-34-27-35

58-120/3"

53-120/1"

•

Rac.
Inenei

Cuing
bW
Prft.

Strata

I 'O"

9'0"

15'0"

Vaoal tdtonftcatwo of Sori andtor floe* Stna
oeaium scir:;, moLsc or tame iiLi, some

Medium dense, dry to wet, fine SAND,
trace to some inorganic silt.

Very dense, wet, fine SAND, and fine co
coarse gravel, some inorganic silt, and
medium to coarse sand, trace to some
cobbles, and boulders.

End of boring at 15 '0"
Set well point at 15 '0"
Water level at 5*6" upon completion

Well Materials;
1 - 2" PVC end plug
1 - 10' x 2" PVC screen
2 - 5' x 2" PVC screen
1 - 2" PVC slip cap
1 - protective locking casing
1 bag - sakrete sand
2 bags - Portland cement
3 bags - silica sand
2 pails- bentonite pellets
1 bag - bentonite powder

Holow Stsm Augv Star. 6t

(kmulsr So* (Mow pern.) Cads** !oti(*tom par «l)
0 10 4 Very looat MtoSOOenaa Oto2V*ySol IvtSSW
4 to 10 LOOM Over SO Very Oenet 2 to 4 Sol 15 to 30 Vary SX!
10 to 30 Mttfum Oenae 4 to 1 Medhm SMI OwrSOHard

_

Btow* in per 6* tat
tM (SPT) • 14W hammer laing 30*

en w«n an H' tang x 2' O.Q * i 31' l-Q V* *oon tempter untoei otonmt noM.

Thai*rm$inoo«reantao>iu<ad to o»»aio* Candor rock art ee><d on viauilid»na)tes^ • Mee»*teor«ewinolc«edmayoaaft«ct«c:

by t me of yt ar and water added dunng to dntang proem • Weftr toe* tadtattd may vary «m itswial luefc^ton ind to cegrit cl rt lanjnwn «nwi ma
soring was lawn. • Tha strabfcabon met repreaM to appronnaia bounderiaa bemten tat typaa. to Kbe) uaneaona msy M gnduel. •



'I* ?
in

c:"fMA-SOminsief MA
.617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 'ngails 3t
Nasnua. NM 03060

(603) 862-3601

;:,em ^LIN CHEMICAL O a t t U / 2 3 / 8 7 MHo_ 87-891
.ocanon OLIN CHEMICAL. f EAMES STREET, WILMINGTON, HA

' NO.Su i f ace Landfill DEEP ^1 start 1 . 4 / 5

5

5

20 _

i
I

2: J

30 _

35 _

40

SM
sampit

No

-

2

3
4

5

b
7

R t

0«m < N . )

j 'o"- : "o"

2'0"- 4 '0"

^'0"- 5'0"
5'0"- 7 '0"

7'0"- 9'0"

g'O"- 10*0"
lO 'O"- 12'0"

n //I 12'6"-
13'6"-

*

•(•Data
ai«wi

6" Ptnttraiton

7-8-8-8

4-6
4-6-LO-L1

13-16-17-20

46-70
64-34-27-35

13'6" 14 m:
14' 6" 17 mi

•

lncn*s

n . / l
n. /

Btowi
Ptrfl.

oot

\ 7 ^ Ll/ 12/87 ** '̂"̂  p u Ef)QjMyd^ » *
vOffiofttv ^offffnm " * GM^OOMI " "

SoM and/or Mdroek tinea tMcrtptiona
Strata

Cnanoa
o*odT

i 'O"

f —

1

tf | |
12'6"

14'6"

Visual identification of So* tndtor Roe* Stma

Medium dense, dry co wet, fine SAND,
trace co some Inorganic silc.

Very dense, wet, fine SAND, and fine co
coarse gravel, soste inorganic silt, and
(tedium to coarse sand, some cobbles and
boulders.
Run 11 NX CORED ROCK froa 12 '6" to 14 '6",
Recovery 24"/24" • 100X.
;nd of boring at 14 '6"
Set well point at 14 '6"
Water level at 5 '6" upon completion

Well Materials;
1 - 2" PVC end plug
1 - 10' x 2" PVC screen
1 - 5' x 2" PVC riser
1 - 2" PVC slip cap
1 - protective locking casing
2 bags - sakrete sand
2 bags - Portland cement
3 bags - silica sand
2 pails- bentonite pellets
1 bag - benconite powder

NOTE : Blows And Soil Descriptions
Used From SL-1S (Shallow),
Per Client.

typo of soring CemgSia: Hoft* Stem Auger Ste: 6}

Proportion pwcsMsgos
Trac* 0 n tO*

Sam* 10 to *OH
And 40 to SOH

Th*itrm$
OytMiwof
80005 wa

Onmimr Sols (Mow per n.) C*esM Is* (MM per ft.)
Oto4\*yLoOM 30 B SO On* Oto2V«fy3ot I01SSM
* to 10 Loo** Oer 50 Vtry D*n»» 2 to 4 So* 15 B 30 \*ry SSfl
10 to 30 Modwn Oen»> 4BIU»*«S« O« 30 Hart

8to« am on 6* M
ana MrcantaoM u*sd to OMeno* W and Of ro
y*v andjMMr added dunng iN drttng proon
i laMn. • The snufleaton hnet '*pf**eni UM

M (SPT) • 140* hi
m *Kfl an ir long x

ek am Dtaed on vwiel id*nMi
•.•VMfcyleMliindfcaMm
» appreunai* Dowdsnea o*t

iminer taing 30*

ia>'va^«^ieeion*lgausttorti«d«*dig«fl«rtii«u«ion«n«fltn«
Mien MI type*, me achst vmmom ray fi* gradual. •



sw MA 01*53
840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23

DLIS CHEMICAL Out 11 /23 /87 JOCNO. 37-891
.xanor OLIN CHEMICAL, EAMES STREET, WILMINGTON. MA
SORING ~7Pe "2 SL-ZD • 55, , ,,,,.,

Landfill DEEP '/2 Slift L i / ^ / 8 7 11/13/87 P . N . EflQjM>oroi.. _u .

Swnpfe Otu SON
, :

J

'0 _

^ — •

20

25 _

30.

35 _

! 5a(T1Die

•* D«m(».)

. , C ' O " - I 'O"

: ! i ' 3"- 4 * 0 "

3 1 i'O11- S 'O"
i 5 '0"- 7 '0"

5

6
7

3

7'0"- 9'0"

9'0"- lO'O"
lO'O"- 12'0"

12'0"-12'10"

i4'0"-

-

I
1

•

Slows
P8n«raoon

3-i-
9-9
5-7-7-6

6-7
7-10-10-12

10-14-11-15

7-7
6-9-9-8

27-120/4"

IS'O" 21 m:

•

lncn«*

n./l

Casingat — ywowt
PIT ft.

Strtta

o*eS*

I'O11'

«

.
ZBEEZIt
ooc

-13-0"

IS'O"

V'iiual idwoAeaion of Serf andtor Rock Strata
>i
1

m6J.^e, fint Co mtdium 5WIT; scmej

Mtdium dtnsa, dry Co w«c. fin* SAND,
tract co somt inorganic silc. f

I

I

"T
Kn f! B IflMB Wftf JromTj^co^^^' '
Rtcovtrv l8"/24" • 75X
End of boring ac IS'O"
Ste wtll point ac 15 '0"
Wactr lavtl ac S '7" upon compltcion

Wall Mactrlals;
1 - 2" PVC and plug
1 - 10' x 2" PVC scraan
2 - 5' x 2" PVC risar
1 - proCtccivt locking casing
1 bag - sakrata sand
1 bag - Portland ctmanc
3 bags - silica sand
2 pails- baneoniea palltcs
1 bag - bantonita powdar

TyMotSonng Casing So* Hotow S»m *ugsr SiW gj

Proportion PtfcsfittaM
TrjC« 0 to 10*

Somt 10 to 4Q*
*"<» 40 w 50*

0 to 4 vnry LOOM 30to900anM
4 to 10 LOOM Ovtr 30 Vry OWM
JO » X Mtdium OMM

I

1

1

1

1

"

'

1
Ca^a l̂silfll Satilil MOlM BsV ft ) **

0(o2VtoySot ItoiSSM
2»4Sot 15 B » vwy Sn«

Standard ponsnfton tM (SPT) • 140* nammtr taint 30*
Blow* a* par V OMn *«i an iriong » 2' 0.0. « 1 3)T UL sp» «oon wnaftr «*• «NrwM nono

Thi :*fm« and orcwitaoM »Md to dMcnot sat and or rack M OM*d a
Dy urn* 01 ytv ind «Mr aooM dumg mt ortling DIOMM. • MMV In
bonnQ «u tawrv • Th« nrthfaation Hn« npfMam M appujuma*

n MUSI idtnMcaMn of •» raM
•taMicaM ma» wy «*n SMI

Md MmptM. • MoMuni oon«ni ndtesM m«v M aflteiM
BUS) lucuBon and M dafM ot wt satumon »n«n mt •»
As sous) tnnajona may M gradual. •



***_SC -

617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 „.,.,„ 3-
H 33060

(eo3) aa

; ::.,„! Q L I N CHEMICAL Dan 11/23/87 J<30 ^ 37-391
meaner CL IN CHEMICAL, EAMES STREET, WILMINGTON , >tA

80BING Type 02 SL-3D 0 « " , i / - , n / o i Oatt n / ™ , « i °nllin9 „ 6ngjHy«l.
NO.Si : l face Landfill DEEP #3 Start U / 2 0 / 8 7 Compi«. H/ 20/87 e ,̂̂ , P . M . Q^. D . C .

!
t

'0

20 _

25 _

30

35 _

40_

Samp* Data
Samoit

NO

t

| Own l«.)

3 '0"- 0 ' 6"
, 1A rV- 2 ' 0 "

. i ro11- 3 '6"
2A 3 "6"- 4 '0"

3 5 '0"- 7 '0"

i

5

6
6A

7

8

Ri

7*0"- 9'0"

lO'O"- 12'0"

12'0"- 13'6"
13'6"- 14'0"

15 '0"- 17 '0"

17'0"- IT 7"

n n 19'0"-
20 '0"-

Stows
6 P^«ration

i —
2-2-3
3-3-4-
5

9-11-11-12

15-10-8-12

5-5-6-6

7-13-10-
21

14-17-14-12

29-120/1"

20 '0" 6 m:
21 '0" 10 n:

•

&

n . / :
n . / :

Casing
Blows
P»r ft.

oot
ooc

Soil and/or bMnxk ina deacrtpttone
Straa

'6" I

3 '6"

a?

1£0"

19'0"

21'0"

visual identification of Soil andtor flock Stna

Topggj L.
Loose, moist, f ine SANU, some inorganic
ailt, trace root mat ter .

Medium dense, dry to wet , medium to
coarse SAND, some fine sand, trace
Inorganic silt, and medium gravel.

very dense, wet, tine to medium SAND,
some medium to coarse gravel, and , ,
Lnoraanic silt. lev coBoles and boulders.
Run #1 NX CORED ROCK froa 19J to 21' .
Recovery U"/24" - 58. 3*
End of boring at 21' 0"
Sec veil point at 21*0"
Water Itvel at 12*6" upon completion

Well Materials;
1 - 2" PVC end plug
1 - 10' x 2" PVC screen
1 10' x 2" PVC riaar
I - 5' x 2" PVC riser
1 - protective locking casing
1 bag - sakrete sand
2 bags - Portland caaanc
2 bags - silica sand
1 pail - bentonlta pellets
1 bag - bentonite powder

Type of Soring Ca*ngSia: Hots* Stun Auger Sia: 4j

Tract 0 to 10%
Some 10 to 40%
And 40 to 50%

Thaitrms
oy umt of
Mnng *"

Onmav Soia (torn pw ft.) Cefeelw Son (Worn* par ft.)
0»4VHfyiooae MtoWOenw Oto2>MySc* 1 to IS So!
4I010LOON Over SO Very Oensa 2 • 4 Sot 15 10 30 Mry Stiff
tOB30MetftjnDffN 4 B 1 Mftftjn SNf 0*30 Hart

standard peneueauri
BtoM art pr •* M

ano ptitenttgpi irted B datcnM soi and or PO
yvaf and weier added dunng DM drifting pcocei
s taken I Tht swAcaMn bnei ftpment ttn

tM (SPT) • '40* M
•n w* an 11* long «

mrner Hung 30*

e>an^&t^'onv«ua<N)»nificaiionofmeie«i»»«iJ«inplei n*a*naimn**cmti>T*r*ti*3»Q
m. • Wtav leMki ****** m*t vary «* MMonri «uefca«o« « f» dsgrw ol a« lafirtdon wn»n tn«
i appfoomw bounotnei MWMA sori typai, <ta MMI tvatfrn msy M graduaj. •



Or
VIA OU53

617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 rgaiij 5r
Nasnua. NH ;3C€C

(603) 882-360'

OLIN CHEMICAL Oat 11/23/87 JOONO. 87-891
.acttion OLIN CHEMICAL. r lAMES STREET, WILMINGTON, MA
90HING Type if 2 'SI-AD Out n / l g / 8 7 Date , i / 1 6 / « 7 °f*n« P M EngJHyom . -
NO.Sulf a c* Landfill DEEP *4 Stan l l / L e / 8 7 GompiM u/ l t> /87 Rxtman P ' N > Geotogtt D - > - -
*
5

5 _

'5 _

20 _

25 _

30_

35 _

Sample Data
SimtM*

NO Oscin (f t . )

: o'o"- ro"
L A

2

3
«

5
RL

L ' O " - 2 ' 0 "
2 '0" - 4 '0"

i 'O"- 4 '0"
5'0"- 7 '0"

7 'Q"- 7' 8"
fTTI 8'0"-

9'0"-
lO 'O"-
H -0"-
12'0"-

1
1
1

•

8"
Stows

Ptn«ntnn

1-2-
6-6
3-4-4-4

120/0"
15-29-31-36

41-120/2"
9'0" 3 rain.

10 '0" 3
l l ' O " 5
12'0" 9
13'0" 8 "

type of Bonng Casing Sin:

PropoftnHt PifcsfllSjess
Trace 0 lo 10%

Some 10 to 40%
And 40 to 50%

The terms and psrcsnafM used to desert

boring was taMn. • Tne strewflcaMn lini

Incnn

/ t o e

Casing
Blows
Ptr ft.

t

*•

Sou anevor bedrodt SUM deecfipttone
Strati

O«no»

I 'O"

4'0"H
•~\ I '

8'0"

13'0"

Visual idenrticatBn 9) SoM andtor Rock Strati

Looee,
Loose,

moist TOPSOIL.
moist GYPSUM.

Very dense, dry, fine SAND, some medium
to coarse gravel, and inorganic silt ,
few cobbles, and boulders.

Run #1 NX CORED ROCK f rom 8'0" co 13 "0".
Recovery 14"/60" - 23. 3Z

Weathered and ma.ny fractures.

End of boring at 13 "0"
Set well point at 10' 8" (Due to
obstruction in core hole).
No water encountered upon completion

Well Materials;
1 . 2" PVC end plug
1 - 5' x 2" PVC screen
1 - 10' x 2" PVC riser
1 - protective locking casing
1 b«g - sakrete scad
2 bags - silica sand
1 pail - bentonite pellets

HOIOW Skvn Auger Sin: 41

0 10 4 Very Loose 30 B SO Dense
4 n 10 LOOM 0*r 50 very Dense
10 to 30 Mootam Dense

Standard pmsraton test ( 8TT) • MO* hammer ttng 3D*
Blows amperr ts)sw««)ianir iongx2'aa«1J«

0 ft 2 Very M II01SSW
2k34SaR 15 10 30 Very Suit
4B|UsdmSW C%er»H«rt

i

idre^ proem lV>(i<wl»veiiina1oy «

«H

••

•W

Ik

"

r
r
r
r
r



r Or
MA 01453

(617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 irgaiis 5t
Nasnua. NM 03060

(603) 862-3601

j ;:,*m OLIN CHEMICAL Oa» U/23/87 M NO, 87-891
_:cauor O L I N CHEMICAL, EAMES STREET, WILMINGTON, MA

BORING >ype #2 SL~5D Oi» , . . , , . ._ Oa» ,.,.,,., Onttin, n u EngJHy«w.
N O i u l f a c e Landfill DEEP #5 Start L I / 1 7 / 8 7 comofct [ l / l 7/87 Rxww P - N . G**x«i O . C .

•

m4

>; _

15 _

20_

25 _

3<3_

35 _

*o_

SunpltOM
Samoi*

^c. ototn (n.)
1 D ' O " - 2 ' 0 "

1

3

4

5

Rli

:'o"- 4 '0"

5'0"- 7 '0"

"0"- 7*5"

lO 'O"- 10'7"

n '>! 12'0"-
U'O"-
15'0"-

aiowt
6 PWWUOA

3-2-4-3

9-5-6-8

3-3-5-4

120/5"

37-120/1"

14 fO" 8 mir
15 '0" 7 mit
15 '6" 5 mi:

R«c
Incftti

. / f (

. / f <
• l \

Casing
8W
Ptf n.

ot
ot
foot

C|̂ J teut^W I^MteM^^ Mt^^lA I^M^«»«ki^iA^^awl •NAM Muiuui nm mcnpooni
Stna

China*
Dtc*

9

7*0 '

!5

13'0"

15'6"

visual idtntiftcation o« Soil and/or Roc* Stnta

Loost co medium dense, dry Co moisc,
fine SAND, some inorganic silc, trace
medium co coarse sand, medium co coarse
gravel, wood, and blasted rock.

V«ry dense, dry co moisc, fine SAND,
and medium to coarse gravel, some
inorganic silc, and medium Co coarse
suad, few cobbles, and boulders, crace
vnachtred rock.

Run #1 NX CORED ROCK from 13 '0" co 15' 6".
Recovery 23"/30" 76. 6Z

End of boring ac 15*6"
See veil point at 15 '0"
No water encountered upon completion
NOTE : Water at 14 '6" after 24 Hours

Well Materials;
1 - 2" PVC and plug
1 - 10' x 2" PVC acraan
2 - 5* x 2" PVC riser
1 - protective locking casing
1. bag - aakrata sand
L bag - Portland cement
2 bags - silica sand
L pail - bentonite pellets
i bag - bantonita povdar

NOTE : This hole vas a second a t tempt .
On che first attempt the hole wenc off
due to blasted rock. Moved 4'0" forward.

fypeoflortnt Cawtg&w Hotav Sew Aug*r 3ia: 4t
Pmaortuvi PMF IH^

TranOlOHM
SOfltt 10 (0 *0%
*WJ 401050%

Thttarmj
Dynmtof
Donngwa

OHM** Setts (Mow per ft.) CsHssln IsH (Mm par ft.)
OBiVfcyLMM 30vMO«»t OtZVDySM ItttSSWI
4«lOtMM G*r30*(yC«flM 2 f t4M lS»30V*ySM
lOBttttaftffDemt 4«|IMMaff OMfSOHtm

BtoM aft per •* M

and ptKMttgMiMd to dMcnbMMMd v n
ytar wdMHf addlddufinQttivdnllngpiooi

MKSPT). t4M hammer Wng 30*
•n «Nh anir long x 2* OA » 1 *T 1J1 «• woon ••** urtesi «htme nomd.

t*****0»m**»n*m**t*Wt***V* lMssJ«uui»JMli«»tBiilmeyl>»«%a»d
•.•V»a»r)»eHntoiMmey^y«it smnn< Jucajsaon and»»e«y>tot»a*»«u«iM«ft»fltne
t appiaomai bound*** bstxeim tot lypM. ftt tcut ***m may a» ytduel 1



48 3 on««r Or
ster MA 01453

840-0391

SOIL EXPLORATION CORPORATION
Geotechmcal Drilling and Groundwater Monitor Wells

23 5.

:.-ent jL IN CHEMICAL Data 11/23/87 Mt> Ho. 87-891
.ocation OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

SORING >XP* V'i Sfi"*IJ Qjl0 . QJK o / a i OnHinq _ „ EnoJHydroi
MJ.Sulface Landfill DEEP #6 start 1-1/18/87 Compwn L1/ l8/87 fownan P > N ' oSooiii D - c -

X

i 3

5 _

i

15 j

20_

25 _

30_

35 _

40,

Sample Data
Samoi*

No

L

2
2 A

}

-

5

6

7

Ri

jiotn (ft.)

O ' O " - 2 ' 0"

2'0"- 3 '0"
3'0"- 4 '0"

5'0"- 7 '0"

7'0"- 9 '0"

lO'O"- 12'0"

12'0"- 14'0"

IS'O"- 17'0"

n #1 19'0"-
20'0M-

Btowj
6" P»n«r»tion

] _ « _ i _ u

9-LO-
5-4

2-3-3-5

7-7-5-6

4-6-5-5

6-7-7-8

35-30-31-44

20 '0" 8 m:
21' 0" 8 m:

fl«c
incnes

n./:
n . / i

Casing
Blow?
P*f ft.

OOC
ooc

Son an«or bedrock ma daacnpttona
Stnu

Oange
OecdT

7'0"

9'0"

14'6"

19'0"

21'0"

Visual tdtnoficaiion ot Sot indtor Rock Stma

Loose, moist, f ine SAND, some inorganic
silt, trace blasted rock, medium to
coarst gravtl, and organic silt, mixed.

Medium dtnst, moist, fint SAND, some
organic silt, craca wood and root matter

Medium dansa, dry Co moist to vac,
fint SAND, tract co some Inorganic silc.

Vary dtnsa, vac, fina co eoaraa SAND,
soma madiua Co eoaraa gravtl, ftv '
cobblta, and bouldtrs, tract inorganic
slle.
Run 11 HZ CORD RdcT from 19' co 2 l ' . ,
Racovary 24" 724"
End of boring ac 2 TO"
Sac wall polnc at 21' 0" I
Water Itvtl ac 12*0" upon complttion

Well Materials; *
1 - 2" PVC and plug
1 - 10' x 2" PVC scraan
1 - 10' x 2" PVC risar •
1 - 5' x 2" PVC riaar
1 - protective locking caalng
1 bag - aakreca sand 9
1 bag - Portland camant
3 bags - silica sand
1 pail - banconica ptlltcs
i bag - banconica povdar "

w

type of taring CatmgSa: Hotow Skjm Augtr Star 4}

PfoaaiUHi Per iluM
Tract 0 « 10%

Some 10 10 40*
And «0 to 50%

QflMliV vMaV (DMMH PV »•) W^ivilt^W 9î iV fi^^^W P^B* **•» ••••

OB4V»ryU»e 30(oSOOtna> 0»2V*rySat ItJiSasff
4 B 10 Loot. OarSOVlMyOanBi 2t)48ot 1Sk)30VlfySM

Standard psnsnflen ttc (S*T) • 1401 hammar Mtog 30* «••
Bio«a M par •' Man M«I Mil* tong « 2* OA > 1 1T UX «• •pow w«*v urtaai oUtrwai noM.

ThetarmaindpareamHaiuaaattaaicnctiodiraorrBBl^baia^*^
or time of ytar and water MOM dunng mt dninfl proem I *•» tot* MesM msy vt^^sworttaeMsoB and •^a^w«»«' ••«»"*'*" «•.
bonng was taken. I T* uiattOumi snti ftpnatm ow ippraumaii boundarm bMHttn tot typaa. •• KM iwaaJona may M gnaw. •

r
-
rr
r
r
r
r
r
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SOIL EXPLORATION CORPORATIONJl 'XZSZZ **, r SOIL EXPLORATION CORPORATION »
~~ (6i7i 84<Ki39i Geotechnical Drilling and Qroundwater Monitor Wells (603)

Sitni OLIN CHEMICAL OM 11/23/87 JOONO 87-891
Locator OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

I 
1

 V
JI

IH
.J

5 -

15

20_

25 _

' 30_

35 _

*o_

IP #7 sK 11/19/87 Sow. H/19/87 JJl, P . M . |Ŝ T D . C .
Sample Data

; i*mpi»
NO D«m («.)

O'O"- i ' 9 '

2 -'0"- 5*1"
I

J S 'O"- 6'5"
Ru i vi 7'0"-

8'0"-
9'0"-

•

Stowi

15-27-20-120/:

67-^7-120/1'

120/5"
8'
9'

10'

0" 6 m
0" 11 m
0" 10 m

•

Type of Bering Caung Sue:

Prowmkiii FH miteM
Tract 0 10 10%

And 40 tt 50%

flK.
InchM

a. /
.n./
.n./

^»ng
Blowi
Pwn.

QOC

oot
oot

Soil wd/er bedrock itratt dMcnpOoni
Sirta

1

7'0"

lO'O"

Hot* Sfejn Auger Star

Oto4\*yl«Si SOtoSO
4BtOtooM OverM

Sanosrt pensnoon ts« (3*T) . MM

visual KJtmrficaxx! a> Son andtor Rock Stna

Very dense, dry , f ine SAND, some
inorganic silt, and medium to coarse
gravel, few cobbles and boulders, trace
weathered rock.

Run #1 NX CORED ROCK from 7'0" to 10 '0"
Recovery 28"/36" - 77. 7 J

End of boring at 10 '0"
Set wall point at 10 '0"
Mo watar tncountarad upon conpletion

Well Materials;
] . 2" PVC and plug
1 - 5' x 2" PVC scraan
2 - 5' x 2" PVC risar .
1 - protactiva locking casing
1 bag - sakrata sand
it bag - Portland cement
I! bags - silica sand
J! pail - bantonita pellets
it bag - bantonita powdar

NOTE : This hole is a second at tempt .
On the first attampt tha hole was cored
2' to 5', with cobbles and boulders.
Moved 3*0" and started nav hole.

4i

«.)
DOTS
MryOsMS

0»3£9tt ItotfStf

rwrrnvMngSO* ^^

Dyun»o<ytvind«alirioMaunr*midr«r4pncs»^W«v
owing wu taksn. • The •fsiimiuii linn namim ths sjainniiai boundaries Dsmen «• type*.

ana) mjcuflon art *» agras of sal tsunoon «r>en me
M asM twsttoM nay M gmduat. I



.=:=i '48 Pioneer Or
SS;̂ » LAammater MA SOIL EXPLORATION CORPORATION 23 'roans Si

Leommsier MA 01453 „ ~ ,'«"""""'" ~~' "-""' '**" Nasnua NH 0306C
(617)840-0391 Geotechnical Dnllmg and Groundwater Monitor Wells (603) sa2-36o-fc

Cinnt OLIN CHEMICAL Oa» 11/23/87 Joe No. 87-891
location OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

8sHfaM\«dfSl?EEI

I
5
r

10 _

15 _

20_

25 _

30_

35 _

«0

, ,8 iS H / 1 9 / 8 7 Smoit.tll/19/87 gj^, P . M . G^oiST'D-C.
SemettOeti

S«mon
NO

R i

Otpm in.)
O'O"- 2 ' 0"

8*

3-'

Btowj
Ptnwritwn

-11-9

T -n vo M -
-k 'O"-
5'0"-

•

4 ' Q " 4 mln
5'0" 7 min
6'0" 9 ain

•

lyteederinf Cuing Star

TranOftlOft

A/10401050%

Sec.
Incnti

. / f o

. / f o

. / f o

Casing
aiowt
Ptf ft.

3C

JC

'C

Strata
Oianot

yi
3'0"

o'fl"

Visual identification of Son andtor Rock Strata
Medium
medium

dense, dry, tine SAND, some
co coarse sand, fine gravel,
anic""il"0?fi*.£?tr' nor8*nic

Run Ml NX CORED ROCK f rom 3'0" Co 6 '0".
Recovery 26"/36" - 72. 21
Fractures. 1
End of boring at 6'0"
Set well point at 6'0"
No water encountered upon completion *;

Well Materials;
1 - 2" PVC end plug *
1 - 5' x 2" PVC screen
1 - 5' x 2" PVC riser
1 - buffalo box
1 bag - sakrete sand *[
1 bag - silica sand '
i pail - bentonite pellets

1

1

Hosov SMi Augv Ste 4i

0»4 Very loosi 30to500mt
2B4<S 15B30V»rySW
4»IMsiMSM Over 30 Hart

Sandsrt penmtoA IM(S*T) . i4M hanmer Mng V
BtoM M per •• MM •* an «• tong * r tttt « 1 3T Ltt *• *m SMBIV irtM oMmie noM.

The tsrmi and percentagetuMd B ostcnbi **** « «* « |bMJ* «

boring wet liken. • The mtfcsbo'i IAM repnikM M epprabnMSi
OMI ludu«afli|4 «• o»gm ol •« inratan wnen m« ••
he sflus) tweHoni ney be gnduet 1



Sheet of

148 Pioneer Or.
Leommster. MA 01453
(617) 840-0391

SOIL EXPLORATION CORPORATION
Qeotechnical Drilling and Ground water Monitor Wells

23 Ingall* St.
Nashua, NH 03060

(603) 882-3601

Cliant OLIN CORPORATION Dw 10/23/87 Job Na 87-844
Location OLIN CHEMICAL,
•OMNO _ - Ground
NO, B~z Ba».
\p
T
H

5

10 J

15.

20_

25«

30_

35

40

Sam
Sampto

Na

R>

Oap»(n.)

,

n #1 23'0"-
24 ' 0"-
25 ' 0"-
26 ' 0"-
27 '0M-

EAMES STREET, WILMINGTON, MA
Data i n / i A / 07 D«* i n / i a / B - 7 Dnttin9 SEYMOUR/ EngjHydral. T p
Start 10/16/87 CompWa 10/18/87 Foraman JUINTA Gcotoo t̂

pttData

6'
Blows

Ptnatraoon

24 '0" 16 m
25 IQII 22

26'0" 18
27 '0" 31
2a'0" 17

Tysaolteftaf CwngSas:

Trace 0 to 10%
Sow X) to 40%
And 40 la 50%

Rac
Incnaa

n./
n
n
n
n

Casing
Blows
FVtt.

oot

Strata
Chang*
DaptrV

ll 'O"

23 ,0,i

i

28 '0"

son ana/or Daflrocfc ttnta ottenooona

Visual ktontificaiion of Sod andtor Rock Strata

NOTE : No split-spoon samples required
auger probe
Soil description made from auger.

Medium dense, dry to vet, fine to medium
SAND, trace coarae sand, and fine gravel,
trace inorganic ailt.

V«ry dense, wet, coarae GRAVEL, cobbles
and boulders, some fine to coarse
sand, and inorganic silt.

Refusal with hollow-stem auger,
and carbide roller-bit at 23 '0"
CORED ROCK froa 23 '0"- 28 '0"
Recovered 20" • 33. 3X
'»* See Be low

End of boring ac 28 '0"
Water table at 10*2" upon completion

NOTE : Unable to advance hollow-stem
auger or roller bit.
Few fractures, no detectable voids.
No loss of water.

Hoftw Sim feger Sue: 3i

Oto4Vefylooae 30 to 50 &
4 to X) LOOM OverM*
10 to 30 Madun Oanaa

met Oto2VtoySot StoiSSbff
i) Oenat 2 to 4 Sc* i5tt30VarySaff

4tofMeilumSefr OwrDOHard
Standard panetradon teat (SPT) • 140* harm* Wang 3D*
etaMarepere'tatonwfcanlB'long » 2*0a x 1 JT IA aptt apoon Mflt*r uriaaa otharma notad.

Ttewmindp«c*rMp^uMdB<*e7toioi«rtwnxfcm
by tim of yev and water addad dumg ft* drNng process. I Watt toe* ndtoaftd may «eiy wtt MMonri lueu«to and tt» o^o^ ot IOM stfuration «n«> m«
bomg MS Man. 1 Tha «nofleaOon fern rapraaant fca approuma» boundanai bawaen toil typaa, tha actual trmetnm may oa gradual. I



Sneei # 01

146 Pioneer Dr.
Lsominster, MA 01453
(617) 8404391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingalls St.
Nashua, NH 03060

(603) 862-3601

Chant OLIN CORPORATION DaalO/23/87 Job No. 87-844
Location OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

BOOM n - Ground Oa» l o / i Q / g 7 Dili 1 0 / i g / a 7 Dnll'n« SEYMOUR EngJHydrol. j p
NO, B"3 Elav. Start 10/18/87 CompUl* lo/ 18/87 Fortman Geologist

I Q
U

IO
.I—

 
I

s

tt_

15,

20.

25.

30.

35.

40.

Sam
SamM

No

Rt

DcptfXft.)

(

n #1 24 ' 0"-
25 ' 0"-
26 ' 0"-
27 'O'1-
28 ?0"-

ptoOata
Stow

6* P»o«tndon

25 '0" 9 o:
26'0" 12
27'0" 10
28' 0" 10
29 '0" 10

RK
IncnM

n.y
II
II
It

Casing
Blows
ft* ft.

ooc

Sott and/or badreck itnta dMcrtpOona
Strata

Chanoi
DapoV

U'O"

24 '0"

1

29 '0"

Visual losfiofication of Soil and/or Rock Strata

NOTE : No split-spoon samples required

Soil description mad* from auger.

Medium dens*, dry to wet, fine to
medium SAND, trace coarse sand and fine
gravel, trace inorganic silt.

Very dense, wee, coarse GRAVEL, cobbles
and boulder, some fine to coarse
sand, and inorganic silt.

Refusal at 24 "0"
CORED ROCK from 24 '0" - 29 '0"
Recovered 25" - 41.6Z
Unable to advance hollow-stem auger or
roller bit. Few fractures - no voids, i
No loss of water.

End of boring at 29 '0"
Water level at 10*2" upon completion v

•

•

Iftaollaftni CaangSiir. Hdov Sim Augv Sis: 31 .

•RactOBiO*
Som* 10 *> 40%
And 40 «o 50%

TtwiKin
bytmo
bonnQ w

Oto4Vtoytm« 30toSOOanN Oto2VtoySot 8to1SSW
4toX>LMM OMrSOVIryOanM 2 B 4 Sot 15 to 30 V*y SWt .
10 to 30 Mrtum 0««« 4 to 8 fttodiun Sttff 0«r30 Hart

Niandirt panauaitt
atowampar6'M

•nd pwnnagM mad tt dNCribt toil and or n
yMf and why addad durinQ VM dhCnQ praci

i Mat (SPT) - MOf hammar Wang 30*
ajn«aHanl8*tongx2*aax 1 3M* I.Q sptt spoon amp* unhm otn^ww noM.

x* an baaad on vinal idanttfcaton ot Aa raaiwid mnplai. I MoiitMconiMnolcaMmaytealtKiM
H. I WMT toMto nkaM may vary M0t laMonaj luduatm and t» dagraa of son saturation wttan ma
a appraumM boundanai bttaaan KM typat. ttw MBM! nrMm may ba gradual •
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Sheet # of

146 Pioneer Or.
Leommstsf. MA 01453
(617) 840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingails St.
Nashua. NH 03060

(603) 882-3601

dirt OLIN CORPORATION Oa» 10/23/87 job No. 87-844
Locittjn OLIN CHEMICAL, EAMES STREET, WILMINGTON, KA

BOWM B_4 Qraund Oat IQ/ 19/87 21* 10/19/87 S1** SEYMOUR EngJHydro,. j .p.
Mtt B* El»* Start lu'l"0/ Compte» J U / 1* / 0 / Penman GMttgnt

Q
U

J
Q

.I
-
X

s

10

15.

20_

25

30 _

36_

40.

SMI
S*nrtt

No.

Ri

o«(Wi(n.)

n #1 29 ' 0"-
30 ' 0"-
31 «0"-

ptoOM
Btowt

6* PwMinbon

^

30'0" 13 a
31 '0" 28
32 ' 0" 45

fee
IncnM

n./
it
it

Bating
Btowip»rn.

oot

SoN indfer Iwdrocfc ttnca dMcrtptlom
Stna

Charm
Dip*

15 '0"

1

29 IQI,

32 ' Oir

Viiual ld«ttfication at Soil andtor Rock Strata

NOTE : No split-Bpoon aampl«« required

Soil description taade from auger.

Medium dense, dry to vet, fine to medium
SAND, trace coarse sand and fine gravel,
trace inorganic silt.

Very dense, vet, coarse GRAVEL, cobbles
and boulders, some fine to coarse sand,
and inorganic silt.

Refusal with hollow-seem, auger and
carbide roller bit at 29' 0.

£°ic!e l«5owfrom 2*'°" " 3Z'°"
End o£ boring at 32 fO"
Water level at 10' 1" upon completion

** Recovered 0" - OZ
Few fractures- no voids.
No loss of water.

lypetftwtaf CwmgSus: Hoto* Sttm Augw Sin: 3J

TmotOloXm
Som»tt«)40%
And 40 to 50%

Qimulvtel*(Wowpw«L) Caftnlw So* (How p« 1L)
Oto4VMyLMM 30K)50D*W* Oto2VtoySol IttlSSW
4 (OK) LOOM Ovtr SO VHry DtnM 2to4Soft 15 to 30 \*ry S«l
K)lo30M«liumO«iN 4tollMum9M OwlOHvd

SlMdvd ptnmbon M (S
BtoM m ptr 6* titan w«i

gm UJIft t fallMM ^n*

an 1i' tang x 2* CvO. x 1 W l.tt kptt ̂ oon tw^lv unto* otharwM nottd.

Tht IMIM ind pwcwttgM uMd to dNcrM tori and « rock M bu«d on wwit idi^
bytmalywamiMttaoMdunngMdnlingprecmlNMwto^
bomg MI Man. • Thi MManon krm raprmrt dw ippnaumM boundmN btMMn «o4 typM, ttw <du( MMont miy at gnduH. •



Sn««t

148 Pioneer Or.
Laommster. MA 01453
(617) 840-0391

SOIL EXPLORATION CORPORATION
Qeotechnical Drilling and Groundwater Monitor Wells

23 Ingaiia St.
Nashua. NH 03060

(603) 882-3601

CMnt OLIN CORPORATION Dm 10/23/87 JoD Na 87-844
Uxaran OLIN CHEMICAL.
BOMNQ R * Ground
Na B~3 Bft.

I

5

10 _

15 _

20

25_

30_

35_

40

EAMES STREET, WILMINGTON, MA

°«* 10/1 9/S7 Om i n / 9 n / S 7 On*nfl SEYMOUR EngJHydrel. j pStart 10/l»/87 compHH 10/20/87 p,,,̂ ,,, G«oto»<
SemptoOaa

Sampto
Na

Rt

Oopmttt.)

n #1 24 '0"-
25 '0"-
26'0"-
27 '0"-
28 '0"-

Blows
PvoMration

25 '0"
26 '0"
27 '0"
24' 0"
29 '0"

lypo at Serial Gating SOR

Trace 0 to W%
SomoiOtt40*
And 40 to 50%

Ret
InchM

Casng
BWffe)

SoH and/or bedrock stnta doacrtpttoM
Strati

15 '0"

24 '0"

29 '0"

Visual MemAcatJon ot Sod andybr Rock Strata

NOTE : No split-spoon samples required

Soil description made from auger.

Medium dense, dry to wet, fine to medium
SAND, trace coarae aand, and fine
gravel, trace Inorganic silt.

Very denae, wet, coarse GRAVEL,
cobbles and boulders, some fine to
coarse sand, and inorganic silt.

Refusal with hollow-stem auger and
roller bit at 24'0"
CORED ROCK from 24 '0" to 29 '0"
Recovered 6" - 101 Loss of water.
Very irregular core time, many seams and
voids. Cored boulders and cobbles.

End of boring at 29 '0"
Water level at 9 '8" upon completion (

'
*

Hotw Sam Augar SOK 3) •

QMMBV SeffJ (Hoae per ft.) CehoatM Soli (btaea per ft.)

4 to 10 LOOM OMrSOVbryOonn 2to4Sot 15 to 30 Vry Sun »

BtoM at per 6* til
M« (SPT) • MO* hammer tifng 30*

•n with an 11* tang x 2* aOtx i M* IJl «M *oon sampler uNets oOwrwiM nond.

«

•

•

V

M

•i

'

r
•r

»

»

»

Tho wiw and pticifK^^ uoid to o^oervo iM and or nek an baaed on wautf
bytn»fltyeirandwai»addid(toingmodnlrqpBxml\n»lK
bomg MM taken. 1 Tni mpBcatnn knot represent no appmnaii boundenet betMon son typos, ttw actual trantibont fney bi gradual. 1



Sheet # of

146 Pioneer Dr.
Leommster. MA 01453
(617) 840-0381

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingails St.
Naartua, NH 03060

(603) 862-3601

CtMrt OLIN CORPORATION Data 10/23/87 job No. 87-844
Location OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

BOWNQ R , Ground Data iQ/20/87 Ot* 10/21/87 On*n9 SEYM°UR EngJHydtol. J.p.
MO. B~6 Eiaft Sun 10/^W/o' ComptaH JlU//l/8/ Fortnian GwtoQM

Q
U

1
O

.I-X

5

10 _,

15 _

20-

25_

30_

35.

40.

SampMOeta
Same*

Na
1

2

3

4

5

$

7

fi

DapttMtl.)

o'o11- i'6"

4'0"- 5 '6"

9'0"- 10 '6"

14'0"- 15'6"

19'0"-19'10"

24'0"- 25' 1"

29'0"- SO^"

32 '0"- 32 '0"

Hill MAttri
I - 2" P
1 - 10'x
1 - 20'x
I - 2" F

Blows
6 Ptnat/amfl

2-2-4

6-5-10

8-6-7

4-4-6

42-80/4"-100/

45-35- 100/1"

21-3?>-80/211

100/0"

lli
C end plug
2" PVC acr«
2" PVC rise
C slip cap

Rac
Incnat

it

n

Casing
Stows
Psrtt.

Soil andAr badraek strata daachpttons
Strata

Chanoa
DapoV

17'6"

1

32 '0"

37 '0"

Visual (damrtication of Son andtor Rock Straa

Madiuo dense, dry to vet, fine to
medium SAND, trace coarse sand, fine
gravel and inorganic silt.

Very dense, wet, coarse GRAVEL,
cobbles and boulders, some fine to
coarse sand, and inorganic silt.

Refusal, with hollow-stem auger, carbide
roller bit and spoon at 32 '0"
CORED ROCK fro« 32 '0" - 37'0".
Recovered 8" - 13.3Z
Irregular core tines. Many seams & void
Loss of drill water. Cored cobbles & boulc
End of boring at 37 '0"
Set well point at 28*0"
Water table at lO'O" upon completion.

lyps of tataf CaamgSia: HOBM Sftm Augar Sia: 3i

fiiwnilhm rMHlsiM
itaoaotoio*

Sana 10 to 40%
Art 40 to 50%

Onmuav SoiKWow par It) Cokaalw Sola (Mow par IL)
0 to 4 Vtoy LOOM 30toSOOaria« Oto2VlHYSo« ItolSSM
4totOLooat Ov« 50 MaPf Oanaa 2to4So« 15 to 30 Vtey SW
10 to 30 Madwn Oanaa 4toSMadlumSM OwaoHard

Standara panauaumi
Btowa am par 6* tak

taat <SPT) - 140* hainrnar tattng 30*
an wKh an 18' long x 2* OJX x i W l.tt aptt spoon samptar urlaaa odtannaa notad.

ThaiamaaMparcsrtaoMuaadBdaacrttioriartorrockarttiajM^
byMwofysarandwataraddadduringir»dr«ir4procaaa.lWa»la^
oomg MI Man. I Tht urattfcaoon few lapraaant fta appraunaia boundanaa batman aoil typaa, ths actual tranatjona may ba gradual. •



Sheet of

.=1=. 148 Pioneer Or.
=:= Leominater. MA 01453

(617) 8404391

SOIL EXPLORATION CORPORATION
Qeotechnical Drilling and Groundwater Monitor Wells

23 inga/ls St.
Nashua. NH 03060

(603) 882-3601

Client OLIN CORPORATION 0«uO/23/87 joo No. 87-844
Location OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

SoT° B~7 e£f* suw10/21/8

i

T
H

5

10 _j

15 _

20_

25_

30-

35.

40.

San
Samp*

No.
1

2

3

4

5

i
Rui

Oep»(ft.)
O'O"- 1'6"

4' 6"- 6'0"

9'6"- l l 'O"

14'0"- 15'6"

19 -0"- 20 '6"

23 '0"- 23 '0"
11 23 ' 0"-

24 ' 0"-
25 ' 0"-
26 ' 0"-
27 'O11-

oft DOB
BtoM

9' Ptnetrabon

7-8-8

6-7-6

4-4-6

31-22-24

46-57-39

100/0"
24 '0" 12 m:
25'0" 10
26'0" 13
27'0" 12
2S." 0" 15

Rec.
Inchei

n./
"
M
"

Casing

Pirft.

oot

7 SrW0/2l/87 Sn M.Z. !K£T-J-P-
So« end/or bedrock ttrwa dewrtpttons

Strut
Ctwgo
Oepm

13 '0"

23 '0"

1

28 '0"

Visual Wonoficaion of Sod «ndtor Rock Stnti

Medium dense, dry co wet, fine to
medium SAND, trace coarse sand, fine
gravel and inorganic silt.

Very dense, vet, coarse GRAVEL, cobbles
and boulders, some fine to coarse
sand and inorganic silt.

Refusal with hollow-stem auger, carbide
roller bit and spoon at 23*0" <
CORED ROCK from 23 '0"- 28rO"
Recovered 26" - 43. 3Z
Few seams, no voids. No loss of water.

End of boring at 28 "0"
Water level at 9 '10" upon completion

'

1

1
Typtoftefwj CawgSor. Hokw Stem Auger See: 31

Trace OB 10%
Somo 10040%
And 40 to 50%

QfOMBV Seei MOM oar ft.) C^^^M Idki <u^ t^ » i"̂̂ •̂ ^^o* ^^P^W ^B^^^^v P *̂* ^**F e^eiMjpjp^^aj vvesv ^VPIPIVW pVe l**f

Oto4 Very LOOM 30to500enoo Ott2V»rySot StoiSSM
4(01010000 Over 50 Very Oenoo 2to4SoK IS to 30 Very Stltf "
10 to 30 Medium Oenoi 4«syedajmSW 0«er30Herd

Sundard perievauon
BtoM aro per 8' M

toot(S
onMn

rTJ » 14QI tM
an 18' long *

ThoionM>ndPorter«^yiedtodoocrcoMli^
by era of year and May added during ttw dneng, process. 1 Meier lovolo ndcaM may \wy wtti tmetut *|rt"it|OB e"d ft dfyn of K$ muntto" *f*n iftt
bornQ MB tataon. 1 Tho ouotfiiamn knot fopnoont the appromnaio boundonei between toil typos, the actual traneMons may bo gradual. Si

m

•

•i

ejoi

'

*

r
•

r
0)

1



Sn««t

146 Pioneer Dr.
Leominster. MA 01453
(617) 84O4391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells s«2-360i

dart OUN CORPORATION Dale 10/23/87 Job No. g7-H44
Location OLIN CHEMICAL,

SOMNQ B_a Ground
UA £teM.

Q
U

IO
.I—
 I

5

10 _

15 _

20_

25_

30_

35.

40 _

EAMES STREET, WILMINGTON, MA

S*" 10/22/87 S** 10/22 /S7 ST"1^ SEYMOUR EngJMydrol. , pStart iU/*^/<»' Compwa iu''^'87 Rxtman G«oiog«i J < F -

Sample Data
Samoto

No,

1

2

3

4

5
RUT

Depth (ft.)

O'O"- 1'6"

4'0"- 5 '6"

9'0"- 10'6"

14'0"- 14'8"

18'6"- 18'6"
Ml < Q | gl» —

19' 6"-
20 ' 6"-
21' 6"-
22 '6"-

6'
BJowt

Ptoatraoon

4-5-3

8-4-5

28-31-44

22-80/2"- 100/C

120/0"
19'6" 12 m
20'6" 12
21 '6" 10
22'6" 12
23'6" 11

.

^̂ B 01 •Mtaf GlsWIQ SlaW

And 40to50*

Rac
Inches

i

n /

n
"
n

Casing
Blows
Parn.

SoH and/or badroek strata aaacrtpUona
Strati

Chanoa
D»C*

8 '6"

18 "6"

23 '6"

Visual Identification of Soil andtor Rock Strata

Medium dense, dry to moist, fine to
medium SAND, trace coarse sand, fine
gravel and inorganic silt.

Very dense, wet, coarse GRAVEL, cobbles
and boulders, some fine to coarse
iiand and inorganic silt.

Refusal with hollow stem auger, carbide
roller bit, and spoon at 18?6".
CORED ROCK from 18 '6" - 23 '6".
Recovered 20" - 33. 3Z
Few seams. No voids.
No loss of water.

End of boring at 23 '6"
Water level at 9' 10" upon completion

Hoaow Sam Auger Star. 31

Gnmaav Safes (btoM par ft.* CafcMJw 80k (blow per ft.)
0 to 4 Vtoy Looee 30 to 50 Dens* Ob 2 Vary Sot 8to15SW
4*}K)Looaa Over 50 Vaiy Dense 2 to 4 Soft 15 to 30 Vary SWt
lOD30MadiumDar«e 4 to 8 Uadlum Soft Ow 30 Hard

Standard pamttalhn teat (SPT) • 1401 hammar Mfeng 30*
BtaMmpare'ManvthaniB'tong n 2'OA « 1 W UX apN apoon tamptar uraaaa otnaraiaa noted.

Tnaiarmaandpercartageauaedloo*icawM«iiuuMuu^«uMuu»vM«Mw*fl4*w • maun conamirocaHa may otaiwcaa
by tmotyt* and vaavaOM taring thaoftirqpfocmlWBlv
Qomg «aa Maw. • The «ratttcatnn anas rapraaart tha appronmatt boundanea bataean Mil typee, the actual tranatton* may ba gradual •



kc-^^l

Datum used is

id Surtace this

NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

24 HOUR SERVICE

POLLUTION CONTROL SUPPLIES I SERVICE

4th, 1920

lin Jom. .."i 1 l~:vlr.r:tci , ".~;i3s.

borinq is

D

D
D
D
D

EAST N.CPWALK. C*

NEW HAVEN. CT

NEW LONDON. CT.
NEWARK. N.J.

PHILADELPHIA. PA

Page n»

.lob No

Boring Nr> I1 •

2
2
2

DEPTH

From

C"

1'5"

To

1'6"

C L A S S I F I C A T I O N
ge careful and Accurate

Lrovn. sand fi.ie to

.r.edi.i.n grade

:-lfif'.;sal (rossi::lc ."et

-

-

CASING
BLOWS

0-27 28 -6<

U)

SAMPLE

NO.
Depth

No. of 30" B'ows on Sooon

ts tS ' 2nd6'

»

\ 3rd6' 4ih6'

Recovery

in.

ll

Lost
0

R«rrv

Ground Surtace to

Water level is

Water level is ___

. f t . used.

. ft. below Ground surface .

.ft. below Ground surface

.casing. Driller.

hrs. after completion Helper.

hrs. after completion Rig. No..

D. Fiorentirv

G. H i r cha rd , ,

Boring stopped by



Date

Job t

Fixed

Ground

"'ITvSi NEW ENGLAND POLLUTION
\̂J3| CONTROL CO., INC.

bt' ^>W^ 7 EDGEWATER PLACE
EAST NORWALK. CT 06855

24 HOUR SERVICE

POLLUTION CONTROL SUPPLIES 1 SERVICE

r-^,_-_0- .If, Lno.,

Olin r 'J>'"". - /il l'"i ;•••;:• o;i. " a ^ - - .

Datum usftrt >s , ,

id Surface this boring is

n
n
n
n
n

EAST NCB.',AL< C r 2t: = ; • . • •
NEW HAVEN CT :?:~"-:
NEW LONDON. CT 2C2 -1^3--
NEWARK. N J 20' 5:3- '
PHILADELPHIA PA 2iS 553- ; -

Job No

Boring No

DEPTH

From

0 '

1 ' o

TO

L 'o"

C L A S S 1 Fl CAT 1 ON
Be Careful and Accurate

12rown sar.d

3=>f jsa 1
irosii^^3 : :G_al ;

-

-

CASING
BLOWS

0-27 28-6'

SAMPLE

NO.
Depth

No. of 30" B'ows on Scoof-1 Pecoverv

1st6' 2nd6' 1 3rd6'1 4th6' 1 in

LQSI fia\ti '
Of

Blf^rkS

1

1

II

||

i

|l

II

ll

Ground Surface to.

Water level is

Water level is

.ft. used.

.ft. below Ground surface

.ft . below Ground surface

.casing. Driller _

hrs. after completion Helper.

hrs. af ter completion Rig. No.

Boring stopped by



NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

:4 HOUR SERVICE

POLLUTION CONTROL SUPPLIES & SERVICE

D EAST NCRWALK. CT 2C3 3 :3 -
n NEW HAVEN. CT 2C3 ""--
n NEW LONDON. CT 2C3. "3-
D NEWARK. NJ 201 = = 3-
D PHILADELPHIA. PA 2 1 5 5 5 3 -

Page Of

Date .....-.'-: r-:::••-/. Dec. 4, 19c^ .Inh No

Job Address

Fixed Datum

Ground

Oli-.i Cor - . Boring No.

DEfn-H

F'om

0 '

3 '

1C1

>

To

3 '

j : '

1 • f

P L A S S I F I C A T I O I M
Be Ca'e'ul and Accurate

Light brown s^nd fine

to ~edium gracia

L.icht bro'..Ti ssr.d fi.-.^

to :;;sdi.i;n gride

?.C:f -J3Q1

-

-

CASING
SLOWS

0-27 28-5*

SAMPLE

NO.
Depth

No. of 30" Blows on Sooon

1st6'

1

2nd6"

1

3rd6' 4th6'

Recovery

in.

il

i

Lost ivate' •
Or

PemarfcS ••

—

_

»

„

•

M

••

Ground Surface to

Water level is

Water level is

.ft. used

.ft. below Ground surface

.ft. below Ground surface

.casing. Driller

hrs. after completion Helper

hrs. after completion Rig. No..

D. Florentine

G. Birchard, j.

21

Borinq stopped by



NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWAIK. CT 06855

21 HOUR SERVICE
POLLUTION CONTROL SUPPLIES 1 SERVICE

D EAST NCRWALK. C

O NEW HAVEN. CT

D NEW LONDON, CT.
n NEWARK. NJ.
D PHILADELPHIA. PA.

203.~;--
2C3,-»43-
201.589-
215.55:-

Page cf

Date

Job

Fixed Datum

Jnh Nn

01 in 'lore ,; i l::u::rto:i , Xass
Soring No.

Ground Surface this boring is

DEPTH

From

0 '

4 •

3 '

' ^ •x . .

To

4 '

3 '
1 J '

1 0 ' 5

C L A S S I F I C A T I O N
Be Careful and Accurate

r.ro-.vn sand, heavily

stained by Product

2ro':n sand
3rov:i sand snail

'-O'.ilders

' P.efusal

.

-

CASING
BLOWS

0-27 28 -5*

SAMPLE

NO.
Depth

No. ol 30" B'o»s on Sooo"

1st6'

%

2nd6'

•

3rd6' 4th6 '

Pecovery

in

I)

Lost wa te r •
or

Be marks

m

Ground Surface to.

Water level is

Water level is

.ft. used.

.ft. below Ground surface

.ft. below Ground surface .

.casing. Driller

hrs. a f te r completion Helper

hrs. after completion Rig. No..

D. Florentine

G. Bi rchard , J . L>
21

Boring stopped by



Date

Job >

"̂ TC^HSI

^^9

Dsssrcsr

P 1 i -1

Datum used is

id Surface this I

NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

24 HOUR SERVICE
POLLUTION CONTROL SUPPLIES I SERVICE

3rd, 1900

Chemical .'i ] mi:: r_cr. , : :asn.

lormq is

n
a
a
a

EAST MCPWALK C" Z C i : 6 ' - 1

NEW HAVEN. CT ;C3 ""-!
NEW LONDON. CT 2C3 443--^-

NEWARK. N J. 201.533- - :
PHILADELPHIA. PA. 215,553- '

w

Pag* o(

.Inh Mn

Rnring Mn 1

w

DEPTH

F'am

U 1

I'.?1

! -{ '

To

10'

141

14 'G

f L A S S I F I C A T I Q N
B* Careful and Accurate

Fir. = 3rov:n 5 and

7ir.3 3roT-.n oa^o
.".e-ai-m ioMlusrs

1 L<'.?fuial

-

-

CASING SAMPLE
BLOWS 5AMPl-E

—0-27 28-64) NO.
Depth

NO. of 30" B'ows on SDOOn

IstS' 2nd6'

I

3rd6' 4lh6'

Recovery

in

Lost rvaief •
0»

Pe"vj"n *"

-

—

»

»

*

«

•*

Ground Surface to.

Water level is

Water level is

.It. used

.ft. below Ground surface

. ft. below Ground surface .

.casing. Driller

hrs. after completion Helper

hrs. after completion Rig. No..

D. F loren t ine

G . B i r c h a r d , , T .

Coring storied by



Date

•t' ^^

,1 1 i
Address - ••• L

Datum used is

id Surface this

NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

24 HOUR SERVICE

POLLUTION CONTROL SUPPLIES I SERVICE

• 3rd, 1900

n Chemical 'Ji l:"i n "ton , '!:j.^:.

hnrinrj ic _ . _ _

D

D

n
a
a

EAST NORWALK.. CT

NEW HAVEN. CT

NEW LONDON. CT.

NEWARK. N J.

PHILADELPHIA. PA.

Page nf

Job Nn

Bnrinrj No

2C3/443-ii6'

201-589-1232

215/S&3-949C

DEPTH

From

O 1

3 '

To

3'

•-61

C L A S S I F I C A T I O N
B» Care'ul and Accuran

Irovn Sand

Refusal

CASING
BLOWS

0-27 28 -5<

SAMPLE

NO.
Depth

NO. ol 30" Blows on Sooon

1st6' 2nd6'

,

3fd6' 4th6'

Recovery

In

Losi water •
or

Be-narks

Ground Surface to

Water level is __

Water level is

.ft. used.

. ft. below Ground surface

. tt. below Ground surface

.casing. Driller

hrs. af ter completion Helper

hrs. after completion Rig. No..

G.Drichard, J. 2"-

21

Boring stopped by



NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

24 HOUR SERVICE

POLLUTION CONTROL SUPPLIES t SERVICE

U

D
a
a
a

EAST \Ci-< «'«~i-v ~" ..-- ;:.
NEW HAVEN. CT :;:"••---
NEW LONCCN. CT. 2C3.4.13-.
NEWARK. NJ. 201,523-"
PHILADELPHIA. PA. 215-553-9J

Page of

Cate D=ce:i!:er 4 th , Job No

Job Address. Cl in Cor ' ) . Bonng No ..

Fixed Datum used is

Ground Surface this boring is .

DEPTH

From

O 1

J O 1

L 2 ' 6

TO

10'

I2 'o

PI A S S 1 F 1 C A T 1 ON
Be Caf«'ui and Accurate

"ir.e Medium Bro'.-n 3 an
1 Fir. a ?'edi;i:n Dro'.'n
Sar.d Snail to :.2di-i;i

Zo^lders

Refusal

CASING
BLOWS

0-27 28-6<

a

SAMPLE

NO.
Depih

No. o' 30" B'ow* °" Sooo^

1st6'

«

2nd6") 3rd6'

t

4 T h 6 '

Recovery

fn

Lost isaier •
(X

if^'k*

—

^mi

^

-

^

I
•»

Lfc

•k

1
»

Ground Surface to

Water level is

Water level is

.ft. used.

.ft. below Ground surface

.ft. below Ground surface

.casing. Driller.

hrs. after completion Helper

hrs. after completion Rig. No..

D. Florentine

G. Birchard, .

21

Boring stopped by



-™!=L '48 Or
Laommsttf MA OU53
(617) 6404391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 'ngailj Si
Nasnua. MM 03060

(803) 882-3601

:::•« OLIN CHEMICAL Oaft 12/18/87 JQO NO. 37-891
.cjeaiwt CLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

SOWING Typ« #4 Oreur*
NO. BEDROCK B*.

0
r

i

10 _

15 _j

25 _

30_

IS

Sam
S«mpt«

No Oagm (ft.)

•

0<l< U/30/87 Oat 1 5 / 1 7 / 0 7 Onlllo9 P M EngvHyflrot. n r
Start Comotaia ^ / l / / 8 7 Po^n^ r-" ' Q«OIOOMI

eta Data

8" 4SU

•

.lyeaoflorinf CaanffSta 8"

TracaOtotOft
SomatOtoeJft
And 40 to 90*

nwtarmiraoareantagaauaadiodaecnl
by nma of year and *e»r added dumg ft
boring was talmn. I Tha •raateabon km

&Ca*>g

Par ft.

Sol an«/ar baerotii mta daaenpttena
Strata

Chanoa
OapdV

5'0"

10 '0"

13'0"

20 ' 0"

21'0"

23 '0"
24 '0"

28 '0"

32 '0"

35-0"

37 fO"

40 '0"

Viwal Wwotobon of So* anevtor Rock Strata

NOTE : NX CORE from O'O" to 50 '0"
CORED -GROUT from O'O" to 21'0"
CORED BEDROCK from 21 (0" to 50 "0".
Run II O'O"- 5 ' 0"
Rwcovery 18"/60" • 30X

Run n 0'3"- lO'O"
Rncovery 60"/60" - IOOX

Run *3 10 '0"- 15 '0"
Recovery 60"/60" • IOOX

Run #4 13 '0"- 20 '0"
Recovery 60"/60" • IOOX

SSeflv«rv*'illiH7;2^i • 1001
Run it 21 '0"- 23 '0-
B.ecov«rv J8"/24" - 73Z
ffflXniA^*-*!?11?!!*1* X IOOX

Flun 18 24 '0"- 28 '0"
Recovery 48"/48" • IOOX

Run 19 28 '0"- 32 '0"
Recovery 30"/48M • 62.51

tun *10 32 '0M- 33 'O"
Recovery 36"/36" • IOOX

Run 111 35 'O11- 37 '0"
B^eavarv 1 1"/ 2 4" • 7<St
Run 112 37TOfc- 40'0H

Recovery 36"/36" • IOOX

.NX Core

Qmemv Sell Moee ear ft.1 CeMeM Seia Mow per ft.)

Sttndert peneraien te« (3*1) • 14M nemmar Mng 30*
8toM an par 1* takan w*i wir long * r 0.01 i 1 >ri.a «K wen amp* untaai otnanraa notad.

M M and ar i«diin> MM* 0
a tftfng procaaa. I Wttar *
ii rapfaaan ma aypiounev '

i Maue) 4anMcaiton of M fMnavetf awpiaa. • MoMkw owejnt ndicevd n^ay oa inaoad
aft Meeftd mt)f *a»y «n Maaanel RudMMn end M oagrea oi art a«ur««n wnanwa



.=•;=. ufl P'onear Or
SS-SHf Laommjttr. MA 01453

~~ (6l7}8<0-03«1

SOIL EXPLORATION CORPORATION n»"^ *.
Geotechnical Drilling and Groundvvater Monitor Wells ^SoVewSS

::,anc OLIN CHEMCIAL 0» U/ 18/87 joe No. 87-891
•.xaMn OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

SOWNO Type 14 Qnund DM i i / in/g.7 21* i ? / i 7 / a ? Of*nfl » u EnoJH*w. - -
NO- BEDROCK Sem Start n / j u /o / Comottoi i * / i / / B / Foramen r.N. 'rtT^ge' B.C.

i

H

50-

55 -

60 -

San
SampM

No Otpin (ft.)

•

Ho Data
aioM

a p*^ î

.

IncfMa
Caeng

K'ri

Straa

43'0"

48 '0"

50 -0"

Viauel tdanetaOon of Sol mdfbr flock Sim

Run #13 40 '0"- 43 '0"
Recovery 34"/36" • 94.1

Run 114 43 '0"- 48 '0"
Recovery 48"/60" - 80X

Run 113 48'0"- SO'O"
Recovery 24"/24" - IOOX
End of boring et 50 '0"
No veter encountered upon completion

NOTE : ROCK CORING wee performed
eterting 12/14/87 to 12/17/87.

AIR ROTA1T wee performed on 11/30/87
end;
1. 12" Roller bit to 18' in soil *

2. 12" Roller bit 18' to 21' in btdrocr

3. Set 8" Caclng to 21' - «
drive ceeing with hammer to refusal.

4. Grouted ineide end ouceide of 8"
ceeing to eurfece. i
801 Portland cement
201 Bentonite pellete

•

n

•

•

lyeaotfarint Caangte: 8" NX Core

P KM fHIM^MI

TraeodttiOlt
SomoiOlo40K
And 40 to SM

0 to 4 very LOOM 300SOOenoe 0»2VtnS« IttiSSMI
4B101MH OMrUvefyOanot 2* 4 Set iSB30VerySMi
10 to 30 Motfum Danoo 4«|Uoa1uMSW OMr30Hart

BtoM am par 6* M

Tha tarns and porcanttgaavM tt daaenta apnrid or re

bOAAQ Wtt IBlVA. • r!0 aWMalClttOft lOaM rV f̂daTC tfl

to« (SPT) • 140» nemmor Mug 30* .
on «« an ir long i 2* Oft « i *r \& apt apoon evneior urtaaa olwwoa notod.

A M oaaad on vioual idonoiteaMn ot the rMevet aMBiao. IMaiaueooMartndkaiMinayBa note
& I VKMor lenkj mdleetod may van ««•» •"•••« fcjowion M M a^o^ ot a* lafcrew «r»«n tn«

'

•»

'

r
•

k

B

•

1

1



GEOLOGICAL LOG OF DRILL. HOLE

/Kl
/A 1 1 M1LER ENGINEERING. INC.

P-*1

TYPE «
size OF

HOLE

•MMM

«̂ HM

CORK
RBCOW

ERY «

1

ELKVA-
TION

8 CORE LOSS

CORE RECOVERY

DEPTH

27'-4irI

J9'-7" ~

^̂ •H^

»2'-VT

•î îW

•̂̂ ^^

LOO

/

PROJECT: OLIN CHEMICAL BORING NO. B-l LOCATION See Plan

Utlmingcon. MA 9URP

PROJECT NO. MITM ni Bnmun /.« Miller Fn

ACE ELEV.

DATE START- 6/18/86 DRILLINQ FOREUAM T. Comulka TOTAI OCOTW. V'-i"

' DATE END: 6/JP/8& MB»T REPRESENTATIVE w. chiids WATER DEPTH 6 - 2 '

SAMPLE!

FOR
TESTING

/

REMARKS:

' CLASSIFICATION AND

PHYSICAL CONDITION OF ROCK

Run 11: 27 '-4" to 29'-7"

•tely fractured.

R*c: 2<-3"/2'-3" 100Z RQD 4"/2'-3" 152

Run 12: 29'-7" to 32'-A"

Saae aa run tl , with less fracturing.

Rec: 2'-9"/2'-9" 100Z RQD 27"/33" 82Z

Terminated at 32 '-«" In bedrock.

DRILLINQ

lm»<t

7-10

Bin/foot

7-12

m in / foot

BEHAVOIR

••t«r

<o change
In coloi

some
loss

No
change
In
color

NOTES:

SHEET-LOF -i—



GEOLOGICAL LOG OF DRILL. HOLE PROJECT: OLIN CHEMICAL BORING NO. „_-, infATinN sJTTTTT

Wilmington. MA SURFACE PI ew,

/rl
/A \ 1 MILLER ENGiNEERING. INC.

r̂ -*1

TYPE »

SIZE OF

HOLE

^

CORE

RECOV

ERY %

ELEVA-

TION

S CORE LOSS

CORE RECOVERY

DEPTH

26'-2'li

28 '-0" -

30'-9" =

33'-9"~

W-9"I

3T-9"~

^ ̂

LOG

X

•̂••a

PROJECT NO. ftm? 101 W*W ^o Miller Fr

DATE START' 6/23/86 nm. , >uq ,QHEUAN T. Comulka T«T., ncBTM 37 ' -9"

DATE END: 6/24/86 UFIT REPRESENTATIVE "• childs W*TPR DEPTH 7 ' -3"

SAMPLES CLASSIFICATION AND
PON

TESTING PHYSICAL CONDITION OF ROCK

REMARKS:

Run 11 26'-2" to 28'-0" Boulder

Dark grey, fine-grained granodiorite.

REC: 8"/22" 36Z RQD 4"/8" 50Z

Run 12 30'-9" to 33'-9"

Dark grey-green, fine-grained granodiorite highly
fractured.

REC 26"/36" 72Z RQD 15"/26" 582

Run 13 33'-9" to 35'-9"
Saae as Run 12, less fractured.
REC 20"/24" 83Z RQD 15"/20" 752

Run 14 35'-9" to 37'-9"
Saae as Run 12, less fractured.
REC 22"/24" 92Z RQD 15"/22" 68Z

Terninated at 37 '-9" In bedrock.

DRILLING

•..d

9
•in/foot

9-11
m in/foot

10-12
Din/foot

10-12
•in/foot

BEHAVOIR

w»l«f

No
change

in
color

No
change

in
color

No
change

In color

No

change

In color

NOTES:

Run t\ : Boulder not

counted as part of 5'

core .

Sand lense

32'-H" to 33"-9"

SHEET ' OF '

I I I I



- • - » • • • f • • • • • m i l • . ,
GEOLOGICAL LOG OF DRILL .HOLE PROJECT! OLIM CHEMICAL BORING NO. B-4 LQCATIQM See Plan

Wilmington. MA SURFACE ELEV.

A/\ PROJECT NO. 60171.01 •Om.*« <-<•> Millar Rni.'r1n° i

mmtmfî m
TYPE *

SIZE OF
HOLE

•̂V^M

•̂ MM

WHM

/A 1 1 MLLER ENGINEERING. INC.

(*+l

com
RfCOV

KRY %

•LKVA-
TION

8 CORE LOSS

CORE RECOVERY

DEPTH

22 «_9" -

27 '-9" ~

•̂ •̂•B

m^mffm

LOQ

/

"•""*

SAMPLE!

FOR
TKSTINfl

/

REMARKS:

DATP START* 6/25/86 DRILLING FOREMAN T. Comulka TOTAI n»TU 27 ' -9"

DATE END: 6/25/86 MBIT REPRESENTATIVE w. Chiids WATER DEPTH VI"

' CLASSIFICATION AND

PHYSICAL CONDITION OF ROCK

Run 11 22 '-9" to 27 '-9"

Dark grey-green, fine-grained granodlorlte with
thin lenae quartz. Highly fractured to 24 '9";
leaa fractured 24'-9" to 27 '-9".

EEC 57//60" 95X RQD 28"/60" 47Z

• i

Temlnated at 27 '-9" In bedrock.

DRILLING

I..O

10-16
Din/foot

BEHAVOIR

..,.,

No color

change

>ome loss
!2'-9" to
24 '-9"

Little
loss

>4'-9" to
27'-9"

NOTES:

SHEETl-OF J—



/Y\
/JV MLLER ENGINEERING. INC.

I6-*1

TVP* *

size or
HOLS

—

— ;

COM!

HICOV

KRY %

•LIVA-

' TION

a CORE LOSS

CORE RECOVERY

ORPTH

10.0 -

U'-3"-^

15 ~

19«_3-«-I

20

LOO

/

••̂ •a

SAMPLES

FOR
TESTING

/

REMARKS:

PROJECT: OLIH CHEMICAL SORINO MO. B-6D LOCATION see Plan
Wilmington. HA 9URF

PROJECT NO. f,fll?| Ql •nnitxi f,n Mlllpr pn

ACE ELEV.

e'rine f. U- 3"

DATE START- 6/27/ f l6 oniLLina PORBMAM T. Gomulka rnr., n«TU !9'-3"

DATE END: 6/27/86 UB»T REPRESENTATIVE u. chiids WATER DEPTH 6"

CLASSIFICATION AND

PHYSICAL CONDITION OP ROCK

Run 11 U'-3" to 19'-3"

Dark grey-green, fine-grained granodlorite.
little fracturing.

REC 54"/60" 902 RQD 37"/5V' 69Z

'.

Terminated at 19'-3" In bedrock.

ORILLINQ

U«d

10-12
oin/f oot

BEHAVOIR

w»t«r

No
change

in color

Little
loss
of

water

NOTES:

(1) First attempt 11 '-12 '
boulder, not included
in 5" core.

SHEETi-OF -i—

I I I I



. m * • * • • « m • "-* t t |4
GEOLOGICAL LOG OF DRILL .HOLE PROJECT: OLIN CHEMICAL SORING NO. B-7D LQCATIQM See Plan

Uilninnton. HA SURFACE ELEV.

/^l • 1 Mil FRENQNEERNG. MC.

TYPB 4

SIZB OP
HOLB

•••HM

«M

«•••••

d ,

CORB
NBCOV

BRY %

BLIVA-
' TION

B CORE LOSS

CORE R E C O V E R Y

DEPTH

~

44 '-11 "I
45 '-6" -

^~

50 '-T""^

•̂̂

•̂•••••j

LOO

/

PROJECT NO. 6012101 mna,»n C0 Miller Fn

DATE START- 7/1/86 DRILLIMQ FOREMAN T. Gomulka TOTAI HBPTM 50' -7"

DATE END* 7/1/86 MEAT REPRESENTATIVE ". Childs WATCH DEPTH 9'

SAMPLE!

FOR
TBSTINfl

/

REMARKS:

' CLASSIFICATION AND

PHYSICAL CONDITION OF ROCK

Run 11 42'-7" to 44'-l l"

Dark grey-green, fine-grained, highly fractured
granodiorite.

REC 18"/28" 64X RQD 4"/ia" 22X

Run 12 44 '-11" to 45 '-6"

\

Dark grey-green, fine-grained highly fractured
granodiorite
REC 5"/7" 71X RQD 4"/5" SOX

V Run /3 45 '-6" to 47 '-7"
\ dark grey-green, fine-grained, less fractured
\ jrsnodiorite.
\ REC 21"/25" 84X RQD 4"/2l" 19Z

Run 14 47'-7" to 50'-7"
Dark grey-green, fine-grained, less fractured
granodiorite.

"\ REC 35"/36" 97Z RQD 22"/35" 63Z

DRILLINQ

i..<

12-16
min/foot

15
Bin/foot

14-17
min/foot

12
• in/foot

BEHAVOIR

water

No
recovery

No
recovery

No
recovery

No
recovery

NOTES:

(1) First at tempt 36'-9" to
38" boulder, not inclu-
ded in 5' core.

SHEETi-OF -!—



GEOLOGICAL LOG OF DRILL. HOLE PROJECT- OLIH CHEMICAL SORING MO. B-8 lorAiinM s-. PI-

VI

UllainRton. MA 9ua«Ar.E BLEV.

PROJECT NO. 6012101 .OOIMO o« Millar Fno'^ino Jt T»«l- 27 ' -2"

^y^| 1 1 MLLER ENGINEERING. INC. HATE START- 7/19/86 DMILLINH ,a*fu** T. Comulka ,„,.. «=.,̂  32 ' -2 "

TVP« »

SIZE or
HOLS

-

-
__

_

—

—

-

—
-

—

M^̂ n

4MMMI

COM*

RECOV

•RY «

ELEVA-

TION

S CORE LOSS

CORE RECOVERY

DEPTH

î̂ ^

—

b7 ._2» —

-

28'-5"~

—

•̂̂ ^^H

^

32 '-2"-^

••̂ ••H

•̂̂ •IHB

LOO

' DATE END: 7 /2J /86 ue»T BEPRESENTATIVE w. childs WATER DEPTH 32"

SAMPLES CLASSIFICATIOM AND
POM

PHYSICAL CONDITIOM OF ROCIt

REMARKS:

Run 11 27 '-2" to 28'-5"

Dark grey-green, floe-grained granodlorite with
quirtr veins, little fracturing.

R£C U"/15" 93Z RQD IV'/IV 100X

tun »2 28 '-5" to 32 '-2"

Dark grey-green, fine-grained granodlorite with
quarts veins, little fracturing.

REC 40"/45" 89Z RQD 31"/40" 78Z

'Terminated at 32'-2".

DRILLINQ

U«d

36
m in/foot

12-15
Din/Coot

• EHAVOIR

w»t«r

Good
recovery
no cnangt
in color

Good

recovery

No
change ti

NOTES:

(1) Very dull coring bit
accounts for very slow
feed.

SHEETl_OF J—



=. M8 P'oneer Or
ss Leommster MA 01453

840-0391
SOIL EXPLORATION CORPORATION 23 ^a s S!

. Nasnua. NH 03060
Geotechnical Drilling and Groundwater Monitor Wells (eo3) 882-3501

::em OLIN CHEMICAL ' Oati 12 /18 /87 Joo NO. 87-891

location CLIN CHEMICAL, EAMES STREET. WILMINGTON, MA

BORING Type 04 Ground Oatt U /3Q /87 Oat* n / i 7 / f l 7 3fllhn9 P N EngjHyaroi n f
NO. BEDROCK £l«v. Stan l i /JU '°' Como*» L2/ L7/87 Poreman - GaoKxj*

1
- 

<
 D

II
K

J

10 _

15 _

t

25 _

30

35

40_

Sample Oiti

Samoie
No Deotrt ift )

•

Blows
6' Penetration

•

PK.
IncrtM

Casing
Blows
Par ft.

Strata
Change
Owtn

5'0"

10 '0"

15'0"

20' 0"

aro"
23'0"
24 '0"

28 '0"

32 '0"

35'0"

37 '0"

40 '0"

Soil anoVor btdrock strata description*

Visual identification of Soil andtor flocx Strata

^fOTE : NX CORE from - O ' O " to 50 '0"
CORED "GROUT from O'O" to 21'0"
CORED BEDROCK from 21' 0" to 50 '0".
B.un #1 O 'O"- 5'0"
Rocovtry 18"/60" • 30Z

Run #2 0'5"- 10 '0"
Rocovory 60"/60" - 100Z

Run #3 10 '0M- 15 '0"
R«cov«ry 60"/60" - IOOX

Run #4 15 '0"- 20 '0"
lUcov.ry 60"/60" - 100X

Keoiiirv'"^''?^*1 S IOOZ
Run 16 21 '0"- 23 '0"
lUeovarv 18V/24" • 751

WBUZ,T"i3»7i7«<' S tnnt

Run 18 24 '0"- 28'0"
R«cov«ry 48"/48" • 100X

Run 19 28 'O11- 32 '0"
lUcovtry 30"/48" - 62. 51

Run #10 32 '0"- 35 '0"
R«cov«ry 36"/36" - 100X

Run 111 35 '0"- 37 '0"
R.eov.rv l8"/24» . 7SI
R" #12 37'0"- 40'0"
R«cov«ry 36"/36" • IOOZ

Type of Boring Casing Sia: 8" .NX Cor*

Proportion PtfcoiitftQM
Tract 0 to 10*
Somt 10 to 40H
And40toMH

Onvwlar Soli (Mowa per tt.) CohMto Soli (MM pw ft.)
0 to 4 VHry LOOM 300900«n»i Oto2VrySo« Sto IS Stiff
« to 10 LOOM Ow 50 Vny DOHM 2 04 Soft 15 to 30 v*y SMI
10 to 30 M*dwm Owm 4 to 8 M««um Stiff Owr 30 Hart

Standard pwwration tMt (SPT) • 1401 ha
Btowi an oaf 6* taton *ti\ an 18' tono, x

The terns »r.Q percentage* used to describe soil and or ro
by timi of year and MI* added during the dnlSng OTOCM
boring was taken. • The mtrflcaiion imt* represent UH

cfc art bas«d on vioual idtmifie

i ippmwritM

mri*r Wing 30*
O.D. x i Jn i.D. spit spoon saffipw unwti omtrwise noted

aban of the mtnevtd samptee, • MoHhn content indicated may oe artected
ty vary widi seaaonal fluctuation and the oegrae of sort saturat«n *n»n ;ne



^£;zz. 1*8 P'oneer Or.
SS^S leommster. MA OU53

(617)8*0-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23
Nasnua, NH 03060

(603) 882-3601 •

::,en: O L I N CHEMCIAL date 12/18/87 Joe Na 87-891
,:cation OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

BORING Type #4 Ground
"10. BEDROCK Bt¥.

i 
«

 
U

I1
K

J

55 -

70 -

Oit' 11 /30 /87 2'W 1 P / 1 7 / B 7 Onllin9 B M EngJHyaw. _ .Start i i / J U / a / Comoi«« 1 2 / 1 7 / 8 7 PO ,̂,,,, P . N . Geotoqla D - c -

Sample Data
Samoie

NO Own (ft.)

•

6'
Blows

P»n«ration

.

TYpaoflormg CasngSize: 8"

Tract 0 to 10%
Somt 101040%
And40toSOH

Rtc
Incrtts

Casing
Blows
Parn.

Soil and/or bedrock strata deacrtpttone
Strata

43*0"

48 '0"

50'0"

Visual identification of Soil and/or ROCK Strata

Run 113 40 '0"- 43 "0"
Recovery 34"/36" - 94.1

Run 0114 43 '0"- 48 '0"
Recovery 48"/60" - 80X

Run #15 48 '0"- 50 '0"
Recovery 24"/24" - 100X
End of boring at 50 '0"
No water encountered upon completion

NOTE : ROCK CORING was performed
starting 12/14/87 to 12/17/87.

AIR ROTARY was performed on 11/30/87
and;
I. 12" Roller bit to 18' in soil

2. 12" Roller bit 18' to 21' in bedrock

3. Set 8" Casing to 21' -
drive casing with hammer to refusal.

4. Grouted inside and outside of 8"
casing to surface.
80Z Portland cement
20Z Bentonite pellets

i

NX Core

annular Soft* (Mows par ft.) Cotaafct Soto (Moaaj per ft.)
0 to 4 vary LOOM 30 to 50 dense 0 to 2 Very So*. StolSSM
itoiOlocea Over SO Vary dense 2to4Soft 15 to 30 V*> Sttf
10 to 30 Medium Oenaa 4 to I Metfum 3W Over30Hard

Standard penetration teat (SPT) . 1401 nammar falling 30*
Blows am par 6* takan with an 18' tang x 2' Ott x t 3JT I.Q apM spoon sampler unlaaa otfterwise noted.

*J

r
r
i

Tin terms and percentagea used to describe sol and or rock am baaed on viaual kMnoKcaflon ot the retrieved samples. • Moiatura oantant indicated may be affected %
by tima ot year and water addad during tha drilling preens. • Water levels indicatad may vary with seasonal fluctuation and toe dagraa ot tot saturation wntn me
oonng was takan. • 'Tie Mutation Rnas rtprasant ma appronmaft boundanas between tat types, tfta adust traramonf may ba gradual. •



TEST BORING LOGS

./A\

P r o j e c t ! 11 TM i - i | E H T f A I S h a o t ' .Tt

] ' J t U l n a e o n , MA H n r i n n Wo- -!—

Mil 1 EH ENGINEERING & TESTING. 'NC.

r •
P r o j e c t
D a t e St
D a t e Er

N'3-- 6 0 3 2 1 . 0 1 L o c a t i o n - ^« 3 ' -

Id : 6 / 2 5 / 3 6 _ S u r f a c e E l e v ;
Casing Sampler Groundwater Observat ions

T Y P E : H o l l o w S c a m A u v - e r S n l i C Snoon D A T E D E P T H

SIZE:

H A M M E R :

F A L L :

a.
V
n

IO.O!-

15.0^

20. OJ-

25. CU-

•jrm*

Cas
b l /
f t

2 :/V ID 1 3/8" ID 7 / 1 / 8 6 5 .1 '

— 140 pounds

30 Inches

Sample

No.
5-1

S-2

S-3

S-H

<S-S

S-6

S-7

<;-a

5-9
s-io

<;-! i

3-12

Degth
O-t.5 '

1.5-3.0'

3.0-4.5'

4.5-6.0'

K . n _ 7 s <

7.?-<?.Q'

9.0-1D.5'

10.S-12.Q

12.0-13.5

n.-i-i4.s'

is n-M^i1

20. 0-21. 51

Pen.
18"

13"

18"

18"

,qi.

18"

18"

16"

18"

12"

1"

18"

Rec.
18"

18"

14"

16"

IS"

18"

18"

18"

6"

12"

0"

6"

Driller: T. Gomouiic«
Help
Insp

flr" ^t il^TCfl'lli

actor: B- child*

Blows/6'
l- t-4

7-12-16

10-17-20

12-L8-20

1 T-'>7_ie»

11-13-14

5-10-12

6-9-1 1

12-34-28

•JS-SO

50/1

38-50-50

™

S t r a t a
Change

3.6'

4.0'\

9.6'

13. r

22.9'

C A S I N O A T S T A B I L I Z A T I O N P E R I O D

— — - O w e r n i ^ n c . '

i

1

Sample D e s c r i p t i o n

S-l: Oraanic p«ac wi th f ine sand an.
silt.

S-2: Medlua dens*, tint, white gray
sand.
S-3: D«ns«, acdlua to cin«, brown
silty sand.

S-4: Sana a* S-3. (aoist)

S-5: Saa« as S-3. (w«c)

S-6: S«n« a* S-3. (w«c)

S-7: Madiua dcnja, acdiuo to f i ne ,
gr«y-whit« sand (w«c).

S-8: Sam* a* S-7. (wcc)

s~?: V«ry d«na«, acdlua Co f ine ,
gray alley sand w/grav«i ( w e e ) .
S-10: baaa a* S-9.(uec)

S-ll: No recovery.

S-12: S«M •• S-9. (w*c)

Tarainatad ac 22.9' .
Bedrock.

'Mill CMIIHBT ikaWMMI
1-1 tun mi
1 • « M»l
• - t «••• ill»
1 • 11 HIM

1*> •»»

cMiMitn touir ikwxHi
• ' • «M tMH

• • M i«H

I* - M «»M« M«M

It • '.* «~4

M. ^.f M*M

•J

o
2

> . l )
; :>

i

Remarks: (l) To chrtmd.d ca.in, 30o ib. ha«m« at U.5*.
(2) To 5' Interval* at 15.0'.

NOteS' " '"* "•*""""«• <•'•" «/MH»r rut ̂ MM>[MM KUMMT unM» uu n
]> Ktru iim ituiiu *wi ui* MM i» IN* mil *nii >i Timi «• «MU <

II IM U*IL •» nn UMMWfll K>T KCU* KM Tt tfnU ><£tMI TIU* TMU 1

Ml »* r»4 liutlllM Kit If .i>...i

4IUHI «l I* MM MiluttViill -1-t --1



TEST BORING LOGS,

/A\ MILLER ENGINEEPING & TESTING. INC.

Pro j ec t
•

P r o j e c t Nc
D a t e S ta r t
D a t e End:

Casinq Sampler

TYPE: Hollow Stem Auzer Solie Snoon D A T E

SIZE:

H A M M E R :

F A L L :

a
OJ
a

s n1

10 0'..

15.O1-

20.O!-

25.01-

Gas
bl/
f t

*

*

*

*

„

„
*
*

*

: './-" :D L 3/3" ID « / ' ? / 3 * >
— l-O pounds

30 inc~es

Sample

No.
S-l

5-2

q-T

S-4

5-5

5-fi

S-7

•?-A

S-Q

S-10

S-ll

S-12

S-l 3

Death
0-2.0'

2 .5 '~ i .O '

4. .n-«.n-

6.0-8.0'

8.0-10.0'

10.Q-12.Q'

12.Q-U.rf

14 0-15.31

16. 0-17. rf

ia.o-ia.91

19. 0-20. 01

20 . 0-2 1 . T

22.0-22.9*

Pen.
24"

L8"

,4«

24"

24"

24"

24"

15"

12"

9!'

12"

19"

9"

flee.
12"

3"

16"

14"

10"

24"

24"

15"

12"

9"

6"

6"

9"

wrii ier . f. comouika

Help

Insp

flr. 8. Marcoux

actor: B- Chiids

Blows/6*
5-8

5-10
16-13

3

4-2
6-a

12-20

17-19

8-U

13-12
6-8

12-12
12-16
20-21

22-60

50/3

54-90

24-100/3

50-50
12-34

75-50/3

,, .., -Hrx.T-;,

^ t l ^ i i n g c o n . *.lt

: 9 0 3 2 1 . 3 1
0 / 1 7 / 3 6

6 / 1 7 / 3 6

Shoo t of

Bormq N o : • < - •
Loca t ion : '-** ^ - - ~

S u r f a c e Elev,

G r o u n d w a t e r O b s e r v a t i o n s
D E P T H

6.:1

Strata
Change

14.6'

21.0'
21.7'

\

27 .4 '

C A S I N O A T S T A B I L I Z A T I O N P E R I O D

•Ivarn t -;'•:

Sample Descript ion

S-l: Medium dense, dark brown to
gray, medium eo f i ne s i ley sand.

S-2: Sam* as S-l.

S-3: Sao* as S-L. (moise)

S-4: Sam* as S-l. (wee)

S-5: San* as S-l. (wee)

S-6: Same as S-l. (wee)

S-7: Saae as S-l. (wee)

S-3: Very dense, dark co light grey,
••dium co fine, silcy sand with
gravel (wee) .
S-9: Same as S-8. (wee)

S-10: SAM *» S-8. (wee)
S-ll: Sam* a* S-8. (wee)

S-12: Dense co medium dense course
dark gray co brown sand wi th gravel
(uec)

S-13: Sam* as S-8.

Termlnaeed ac 27.
bedrock.

NMMIM MIX ma n • uu. unu

count tmuuua ifcMMii
i
i
t
i

ii

Remarks: (I) High blow counc due co cobbl* and/or boulder.
(2) Hoi* cemlnaced ac 20'. lose casing, noved 3'.

NOteS* " '"* ir**""t"10" LIMI MMflUr TMI imtllMII M
:> *nu LIMA. MMIM* M<X HU .VM 111 m MIU, IMU

II fM UV»». Of TMI tMMOMtU Wrt «eO* Ml T* «M1

1 «Ot H»T

t •••• Wtf*
11 IIU>

k MM*

(wee)

& ' depth;

no . au. MM m • m». •• m • u»

cattlemen toun IKM/WII

il

z

1
(1) <

1
1
•

•M

C)

"

• • M IM
j* . • •*• •••
»•!•••> mt
» «n MM

* Those Moplea scarrwi co be used for
grain six* discribucton.

•OJMT MIMU MIL rrHI M* n« l>M«in
I 4f rm« «•• UMU CM»ri«< >»r<i u

Oft Mr M ^**u*t. **
•HI w« <x iMI. 'i.^:y»n;/,i



jROUNDWATtR WELL INSTALLATION REPORT

Groundwater Well No. : 3

Permeability(1) : 2 x 10" m/sec

Hate Installed: Oct. 23, 19'

Project No. .- 77348

1

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner. "I I

m -»

M «J

i

J

"

m
.

* J

J
.

. J

M

»

]

C ~l
o —

0) ••*w

u

72.8.

67.8 .

62.8 .

57.8 -

52.8

£"'
0 ,

• 5 •

. ,0-

• 15 -

• 20 •

25

1
J^J

M^4M

^ 1̂

* Notes; (1 ) , ( 2 ) ,

'

•
.f

i

m

™

±

UJ
1 i <^L j i

———————Split Spoon
Sample So.

and
Location

El lows
per
6"
( 3 )

^^h. *"^ £ 1 1

•e^fc. WJ J

11 1.5 '

3. 2'

^8'2'

SS-1B mLB

ff
1u

SS-2 K5-20-
KO-21

ft

*
••

Rec.
( i n . )

( 4 )

r

12

11

Sample Descr ipt ion

SS-1A
"^8" Fibrous peat.
5S-1B
^4" Dark brown silty fir.e
sand. Organic material and
fibrous material present.

SS-2
Slightly silty sandy gravel
Particles are angular to
subrounded up to 1 3/8"
in size.

*Drove open-ended "A" rod
with 200 Ib weight.

Refusal at 10.2' ;
120 blows/no penetration

3) , (4) See first page of Appendix A for additional infomatior
•H (5) Groundwater level is the av«rage of seven measurements taken from

November 2, 1977 to May 31, 197C.
(6) On May 31, 1978 the riser pipe and slotted pervious section were

lifted approximately 1.4' while removing standpipe used to conduct
permeability test. The existing dimensions for the riser pipe and
slotted section are given.

Geotechnical Engineers Inc.



;ROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 12

1

1

1

1

1

1

1

1

1

1

1

1

1

Permeability (1) : 4 X

Well Installed by Carr-Dee

C <N
o —

u

-32.0-4 0

77.04 5 H

72.04. |0

62.0420

10 cm/sec

Test Soring Corp.
I

C_ '* i

67.04 15 ^

57.0

Split Spoon
Sample No.

and
Location

Date Installed

Project No.

Soils Described bv R. Gardner

Nov. 2, 1977

77348

Rec.
(in.)

(4)

17

13

Sample Description

SS-1A
" Black sandy hunus

SS-1B
V)" Brown organic silty
fine sand.

SS-2
Light brown slightly silty ."f
gravelly fine to coarse I
sand.

SS-3
Gray slightly silty sandy
gravel. Gravel is angular
to subrounded and up to
M 3/8" in size.

•Drove open-ended "A" rod
with 200-lb weight.

120 blows for last 2" of
penetration.

Recovered brownish-gray
clayey, gravelly sand.

T
1
1

Notes; (1), (2), (3), (4) See first page of Appendix A for additional infornatio
(5) Groundwater level is the average of seven measurements taken from «

November 2, 1978 to May 31, 1978.
(6) Prior to Nay 31, 1978, distance from ground surface to top of casing

was 3.3'. Casing was removed to perform permeability test and replac,
to present "stickup" of 3.6'.

Geotechnical Engineers Inc.



aL- \?9 CONTROL CO., INC.

EAST NORWALK. CT 06855

24 HOUR SERVICE

POLLUTION CONTROL SUPPLIES I SERVICE

late !'_'-•? 1-2 _\ ., . in_ ::

nh Adrtr««« C j. in C.*s:"ic:il . !_ . . . ."1C::.,

VO'jritf Surface th't honnn i<f .,, .

D

n
a
a

::ar.-.

EAST NCPWALK C"
NEW MAVEN. CT
NEW LONDON CT
NEWAPK. N J.
PHILADELPHIA. PA.

Pa<j» <-,!

.Inh Nn

Rormtj Nn ' \J

•"_- ac- . -_

*• ^ -

2 0 V 5 3 3 - -
215,550-9

iuJi l)

OETH

From

-^ *^

". ~* '

12 '

To

12*

13'

L ' t ' ' j

n A S S 1 F 1 n A T 1 ON
B« C*f«'ul end Accurst*

fins liqht 3rcv/n. Sar.d

fir. 3 Licht 2ro-.T. Sar.r.
.'.£Ci'J.~l

Souicsrs

' ?.cfv.sal

v _ > " r /J ^-LOicsG '..eii

i. -,5 called

-

-

CASING
8LCWS

0-27 28-6*

SAMPLE

NO.
OeoiM

I

No. ol 30" 8'ows on Sooon

H<6' 2nd6'

1

3r<J6") 4ih6

Recovery

in

Lost ivate' '
or

BSTMfH

"Af t r - r

5ealinr

•..Fat?r :r

! to T-, :,

" ' - • " "

Ground Surface to

Water level is

Water level is

.ft. used

.It. below Ground surface

. ft. below Ground surface

.casing. Driller

hrs. a'ter completion Helper

hrs. after completion Rig. No..

Fi.orenti:io

G. B i r c h a r d ,

Oorinrj stepped by



NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

24 HOUR JEJYICE

D EAST

Q NEW HAV£N CT
D NEW LONDON. CT rc:.-:^
n NEWARK. NJ 2C1 «S3-

D PHILADELPHIA. PA. 215.; = :-

Date
~* - — -^ - . '. ̂ ?r -"th, I"1?'.'

Pa<3» -( ^

Job Nn

,ddre<!« - - '• 3.". 1""5« • --. 1 r '-.nv. , . 3 is .T . Rnrma No ~ I & 1/J

Datum used

id Surface tniS tcnrg is

OEPTM

from

•"] 1

4 '

i: •

1J'

TO

* 1
f

10'

L J

12 ' G

T L A S S I F I C A T I O N
Be CS'e'ul and Accurate

7ir>e to Xedi •-:;•? H?rovn
-a.i- .:3avij.y j^air.c-a

• , ̂  ~ r- ~ - 1 — -

-

^""0"**^ ot\r^ *z* ~* * " ~~^ ^ o

- - - - - - - - -:•*•- -2

.lro-,;n 5ar.d 7 ir. 2 -a

^.edi^:.! Jrac.9, J.-aii

i •i.o ...yCi. — _.> -.1 _.er.-i

' ?.2f i3r;l

T _ - . _ ; • _ . 4 /t. _ , .,_.._,;

. • / J ;:i.;a cu l _ ' - o "

.

CASING
8LCWS

0-27 28«

SAMPLE

No.
Depth

No. ol 30" 8'cv.s on Sooor-

Is t6 ' 2nd6-

•

1
3rd6'1 4 th6 '

flecovery

in

Lost >saie' •
o*

«.

1 -

1
1

I

*

tt

»

^

Ground Surface to.

Water level is

Water level is

. f t . used.

.f t . below Ground surface

.ft . bdow Ground surface

.casing.

hrs. after completion

hrs. after completion

Driller

Helper

D.

G. Hi.rclMi.-- i ,

Rig. No. 2J.

Boring stopped by



aOEING GW-17D

PROJECT: oiin-Wjlraington PROJECT NO : 284-10 -1ZOO

DATE: 7 / i / a i LOCATION- wilminaton. I1A
DRILLING CONTRACTOR: ,,rtil E*Dloration INSPECTOR: CAXraemer

BILLING METHOD: 2 v, no1low stem SAMPLING METHOD: 2" SDlit SPOOn

auaera 300 Ib. hammer with 24" droo
E L E Y A T I D N :

3.-.y.ri,Z

r.O.

^-1

<;-;>

S-3

S-4*1

S-5

deoth
Q ' - 2 '

? ' -4 '

4 ' -6 '

6 ' - 8 f

8 f - 9 . 5 '

blows
rer 6"
1
]
7

Iri
9

19
25
15
70

Q
Q

11

12
i15r •
20
10
100i

"OTZS: Monitoring well

D
H

H
TI

I
5

10

15

20

25

30

35

<

2
•/i

insta

DATUM : ' "

SO::L DESCRIPTION
densitv, colcjr, SOIL, admixtures,
moisture, oti-.er r.otes, TPIGIN

very loose, brown, PEAT,
little sanci, wet
medium dense, brown, SILT
and fine SAND, trace clay,
wet

Dense, brown-gray, fine to
coarse SArJD, little silt,
trace gravel, wet
very dense, gray/brown, SAND,
some silts, some gravel, wet,
GLACIAL TILL

Top of Rock, 13.0 feet
Run 1 13.0 '-13.0' , run 5.0
feet, recover 4.8 feet, 96%
recovery

Run 2 13.0 ' -23.0 ' , run 5.0
feet, recover 3.5, 70%
recovery

Bottom of boring, 23.0 feet

^ "v
> '-»

L=i

3£yA=".

lied. Cement-bentonite slurrv from 13.0 to
2 1 . n ' . Tip of 5.n foot 0. 010-inch machine slotted well screen set at 1

f -.^t- anr? harlc f i l led with unifpfrn m^d -i nm ««nd to 7.3 feet. rpment-hentr
slnrrv fror» 7 0 feet to aroun,^ SU rfi^re- 5 — foot lon<y 6 — inch diameter prc
tive steel sleeve, with lockina caa . olaced on too.

SHEET 1 CF



30RING G W - l d O

PROJECT: oiin-Wilmington PROJECT NO: 284-10 -1200

DATE: 2/24/31 LOCATION • Wilmington, MA -
DRILLING ccNTRACTCR: soil Exploration INSPECTOR: CA Kraemer

D R I L L I N G METHOD: 2V hollow stem SAMPLING METHOD: 2" split spoon _

augers 300 Ib. hammer with 24" drop
ELEVATION: " ' DATUM:

SAX:LE

r.o.
S-l

S-2

S-3

S-4

S-5

S-6

deoth
0 ' - 2 '

2 ' - 4 '

4 ' - 5 '

6 ' -8 '

S ' - I O 1

ll'-13'

clows
cer 5"
1

L2
20
15

12
21
30
20
11
50

0

15
20
31

24
22
28
20
30
40

3.

3

10

15

20

25

30

35

<

2
SOIL DESCRIPTION

densitv, color, SOIL, admixtures,
moisture, other notes, 3PIGIN
Very loose, brown, PEAT and
SA1*D, moist
Very dense, tan SAND, some
gravel, some silt, moist

Very dense, brown/gray, SAND
some gravel, some silt, wet,
GLACIAL TILL

Top of rock, 19.9 feet
Run 1 20 .0 to 25.0 feet,
run 5 . 0 feet recover 3 . 5
feet 70% recovery

Run 2 25 .0 ' -26.0 ', Run 1.0
vioot Kecover u.u ^eet, uv ̂ ^^
recovery

Bottom of boring, 26.0 feet

m £

^

<*f

m

•

*

*

•n

IIOTES : Monitorina well installed. Cement— hentonite slurry from 2" . 3 ' trF*
26 f) ' Tin of 5 0 foot L) 010— infh machine ^lo^^^d well serpen <spr ^'

t**+ anH Viafrlff i 1 1 P i medium uniform sand. Cement-1sentonite
slurry from 10.0 feet to around surface. 5-foot lona 6-inch diamet^
protective steel sleeve, with locking cap, placed on top.

SHEET 1 OF



B O R I N G

PROJECT :Qlin-Wilmington PROJECT NO : 234-10-1EOO

OATE: 2/9/81 LOCATION- Wilmington, MA

C R I L L I N G CONTRACTOR: Soil Exploration INSPECTOR: CA Kraemer

L R I L L INC- METHOD: 2*5" hollow Stem SAMPLING METHOD: 2" Split Spoon

augers 300 Ib. hammer with 24" drop
E L E V A T I O N :

= ;-.•-• -

-o .

S-l

S-2

S-3
S-4

S-5

S-6
S-7

S-3

decth

2 '-4'

4 '-6'

6 '-7. 5'
7.5 ' -9 .0 '

9--101

ll'-12. 5'
12.5'-13.3

14 '-14. 3'

blows
ner 5"

1
0
1
0
1
2
2
3

12
35

100/j
30
100 /

0
0
0
0
1
2

12
100

25
15
.3'

.3'

DATUM :

D
LP

TI
1

5

10

15

20

25

30

35

s
SOIL OESCRIPTICN

densitv, color, SOIL, admixtures.
moisture, other notes, ORIGIN
Dense, brown, SILT and SAND, little
gravel, fro;:en, FILL
Very loose, light gray, SILT, wet,
GYPSUM SLUDGE

Very loose, brown, SILT and SAND,
some organics, wet

Grading to little gravel
Very dense brown/gray, SAND and
gravel, little silt, wet, GLACIAL
TILL

Boulder 15 '-16.1'
Boulder, ].6.5'-17.1' and 17.1'-
17.3'

Boulder 18 '-18. 3' and 19. 3 '-19. 9'
Top of rock 20.0 feet
Run 1 20.0 '-23.0' run 3.0 feet
Recover 2.0 feet, 672 recovery

Run 2 23.0'-24.3' Run 1.3 feet
Recover U.J feet 0* recovery
(Core barrel broke)

Bottom of boring 24.3 feet

_ ^
^ -~

—

NOTES: Monitoring well installed. Cement-bentonite slurry from 2 0 . 0 ' to
2 4 . 3 ' . Tip of 5.0 foot 0.010-inch machine slotted well screen set i

19.7 feet and backfilled with medium uniform sand to 10.0 feet. Cemer
henton^e slurrv from 10.0 feet to around surface. 5-foot long 6 -inch
protective steel sleeve t with locking cap, placed on top.

<{) SHEET I OF J
vj A I /•*/•>! fc J umnrtp IIVTX^



TEST BORING LOGS

/ft Mil LER ENGINEERING & TESTING. INC.

r '

Casino Sampler

TYPE: Hollow Seem Au«er Solic Sooon

SIZE:

HAMMER:

FALL:

a
0)

lO.Oi-

15.CH-

20. Oi-

in.fi'

Cas
bl/
f t

2 l/i" ID 1 3/8" ID

--- liO pounds

«- 30 1nche^

Sample

No.
5-1

S-2

S-3

S-4

S-5

S-6

S-7

s-a
S-9

S-10

S-ll

S-12

S-13

Degth
0-1.5'

1.5-3.0'

3.0-4.5'

4 S-6 3'

6.0-7.5'

7.5-9.0'

9.0-10.5'

10.5-12.0

12. 0-13. 51

13.5-15.0'

15. 0-16. 5*

16. 5-17. 5'

18. 0-19. 4'

Pen.
13"

18"

18"

18"

18"

18"

18".

18"

18"

18"

18"

12"

16"

Rec.
14"

18"

3"

IV

i •)•'

2"

10"

18"
1(5"

18"

16"

12"

16"

Proiect

Pro jec t

Data St
Date Er

"' :M ^: Fvrr,Ar. «!heet ! of

'Jl lrMmton. )« , _ H0rinQ Nn- 3-5

No: 0 0 3 2 1 . 0 1 Locat ion- See :".-

d: 5 / : 5 '3 6 Sur taca Elev;

Groundwater Observat ions
D A T E DEPTH CASINO A T S T A B I L I Z A T I O N P E S i O Q

7 / 1 / 8 6 6 . 5 * Overrule
i

Blows/6'

1-2-3

2-2-2

4-7-5

5-2-1

l/12-l

1/18

8-18-17

9-15-20

3-A-T5

3-13-18

6-12-L9

44-50

28-33-50/4

Driller: T. Go«oulk«

Help

Insp

«f B. Itarcoux

actor: » r*<-^«

S t ra ta
Change

1 fl.Q ' /""

16.5'

19.4'

Sample Descr ipt ion

S-l: Loos*, light brown, silcy iana.

S-2: Sam* as S-l.

S-3: San* as S-l.

S-4: Sam* aa S-l.

S-5: Sam* as S-l wich some peac.
(ooisc)

S-6: Sam* as S-l. (w*t)

=>-': Dans*, xdium to fin*, can co
light brown silty sand.

S-8: Sam* aa S-7. (w*t)

S-9: Saa* as S-7. (w*t)

S-10: Sam* as S-7. (vat)

S-ll: Sam* as S-7 with soma gravels.

S-12: V*ry dans*, (ray, >*dium co
fin*, stlty sand with gravai, crace
clay.
S-13: Sam* as S-12 (w«t).

T*rminat*d at 19.4' dapth.

CBMIIVC (••(('•v! Î ^K^^ Î ^**i4sic0 nun ihMM'HMi
1 • 1 *m wn • • « <w> \<*»
1 • « Ml « • M IW
• • 1 itiim aat l» • M •»«• m*tt
1 • II HIM » • t* aw
ttt ««« )̂  xn MM!

I f
<m

M

1

1

1

-

Remarks: (1) Pu,ning p€0bi*, blow count hijh.

NOteS* " '"* "*»*""Arla* UMi MMIIIIf TM »»«i> IIUU NUMMT MIM4I MIL TTNI u* IM lUalltlM Ml II JMuM. .
2) Mtii uvfi MA*IMI MIX HU MM ii tM wiu. MUI »r rim <• mtu cowman tuiu M i«« kMi* vj.t. Fi«ciMiiaui

!• m UVK W THI IMMMBIU Mf 4CCHI M It IfMl ftCNM IMM (MU M«U<I '1 IM MM M»UW<UI» •«" *>>t



3CRING G W - 2 2 D

PROJECT :0lin_Wilmino;ton PROJECT MO: 284-10-1EOO

DATE: 3/4/81 LOCATION- Wilmington, ;-lA

D R I L L I N G CONTRACTOR: Soil Exploration i>;s?ECTCR: CA Kraemer

L=ILLI:;G METHOD: 2v hollow stem SAMPLING METHOD: 2" split spoon

augers 300 Ib. hammer with 24" drop
— - — • • •* -P. • ~ V . T-l * mf •«.I.***. * .n - * «• ..'i . u/u A UM :

SA.y.rLE

r.o .
S-l

S-2

S-J

S-4

S-5

S-6

S-7

S-8

deoth
G ' - 2 ' _,

2 '-4'

4 '-6'

6'-8'

8'-10'

10'-12'

12'-14'

14'-16'

blows
=er 6"
1
3
6
4
3
7
8

14
8
14
2,}
id
14
2$
24
15

2
6
5

4
2
3
9

28
9
28
26
2l
21
26
25
19"

3

5

10

15

20

25

30

35

<

$
SOIL DESCRIPTION

densitv, co:.or, 50IL, admixtures,
moisture, other r.otes, O P I O I N

Loose, brown, SAND, trace silt,
wet, MISCELLANEOUS FILL (also
contains construction lumber, metal
strips, and chemical products)

Dense brown, fine SAND, little
gravel, little silt, vet

Dense gray /brown, SAND, some silt,
some gravel, moist, GLACIAL TILL

Top of Rock 36.0 feet

r ~

•̂ •M

::oTES.- Monitorino well installed. Tio of 5.0 foot 0.010-in,ch machine si:
well screen set at 35.0 feet and backfilled wii^fr uniform infi4''-lin ^§r-
to 15.0 feet. Cement— benton^te slurry from I r i .Q feet to ground sur"
5-foot lona 6- inch diameter orotective steeL sleeve, with locking c
placed on top.

SHEET 1 OF |



TEST BORING LOGS'*

/A \ |_MJL Lffl ENGINEERING & TESTING. INC.

Pro i ec t

P ro jec t

. n r . % , -,,Fyr /.At

' .Jl!rmn«.ton. MA

No: 6 0 3 2 1 . 0 1

D a t e S t a r t : 6 / 1 9 / 8 6
D a t e End: °':o/86

S l \ « a i > af

Bormq No- 3- i
L o c a t i o n ; -** ? • - - .

S u r f a c e E lev ;
Cas ing Samoler G r o u n d w a t e r O b s e r v a t i o n s

T Y P E : H o l l o w Seem Aueer So l l c Sooon °*TE D E P T H

SIZE:

H A M M E R :

F A L L :

a
cu
Q

s n'

IO.OJ-

15.0^

0 . 0 *

25 Q *

10 n'

Gas
bl /
f t

2 l / i " ID I 3/8" ID s / 2 4 / 8 6 7 .3 '

liO pounds

30 Inches

Sample

No.
S-l

S-2

S-l

S-H

S-5

S-6

S-7

S-8

S-9

S-10

Depth
0-1.5'

1.5-3.0'

1 n '-4 V

4.S-6.01

6.0-7.5'

7.5'-9.0'

9. 0-10. 5'

10. 5-11. 1C

12. 0-12. 11

13.5-14.5'

Pen.
18"

18"

18"

13"

18"

18"

18"

16"

11"

12"

Rec.
12"

3"

in"
12"

5"

9"

18"

16"

11"

12"

Driller: T. cowouik*

Help

Insp

ar: !", Marcoux

actor:1 w- Childs

Slows/6*
2-7-12

20-3-4

4-1-'

1-1-1

l-l-l

5-4-5

5-5-16

15-28-50/4

40-50/5

22-60

St ra ta
Change

2.0'

\_

7.5 '
\_

1.7'

15.0'

30. 9/

C A S I N O A T S T A B I L I Z A T I O N P 6 S I C Q

J v e c n i c n c

!

Sample D e s c r i p t i o n

S-l: Loose, lighc brown, mediam
sand and gravel £111.

S-2: Saae as S-l.

S-3: Peac, fine sllcy sand w i t h
organic*.

S-4: Sam* »» S-3.

S-5: Saae as S-3 with sone wood
chips, (noise)

S-6: Loose, dark brown, medium f i n e
silcv sam*. (wee)
S-7: base a» s-o. (wee)
S-3: Sam* as S-6. (More «rav) I ' w e c '

S-9: Very dense, grey, aediuoi co
fin* sllcy saod with gravel ( w e e ) .
S-10: Same as :>-*. (.wecj

Termloeeed ac 15.0* depch.

T*rmiiuc«d ac 30.9

Hvmiam MUI ma a • MU. umi
cannt tmutma IKMMMI

1 • I 0*1 •»!

• > 1 <•••• MWt
1 • It tlHI

bcilrock.

1

1

:;!i
i

i
i
-i

m • ou. MI i* • mi. 4M Hi • ui< 1

cauMiiS) OBin ik«/>«Mi

I • M ><M
It • » MM

MMi

t

1

KM

H
Remarks: (U Pushing piece wood, blow coune higher. (4) No Maples afc«r 15.0'. OK by M.

(2) (3) Pushing piece ot gravel, blow coune high. tallocci. , , , , , „ „ . *•
(') &ould*r cor* 26.2 — ~8.o .

Notes* *' '"* *"*'""*"•• *•"•* WfHitif *"* >»*<MIIMI( MMMIIT wntu MIL rm< «•* im IU«ITIM MI it ."-u«
* 1) Will UVtk MKIMI ••« UU IMI >• Ttt Mill «•>.«• «r TII4I M* «*U CMCItlMt IKIU M IX «UIM k.«l. r i u C T d . l I3;il

II TM UVtt M IM eMMMIII Mf Ka* Wt 1* KMl >KTIM IMH IMM mlllf >l D4 IIM MAUit.olt »li vat.



^
MIL LER ENGINEERING & TESTING. INC.

Pro iec t

P r o j e c t

Da te St
D a t e Er

. ,v TM r .nrv.rf-^f

' •Ulningcon. MA
N o ; 6 0 3 2 1 . 0 1

art : 7/ -'**>
Id; 7/10/36

Shee t o (

B o r i n n No: 3"'°
L o c a t i o n : See ? \ . .~ .

Su r l ace E l e v ;

Cas ing Sampler G r o u n d w a t e r O b s e r v a t i o n s

T Y P E : l iollow Scam Auser Solic Sooon D A T E D E P T H

SIZE:

H A M M E R :

F A L L :

a
0)

s n1 .-.

10.0-1-

15. CH-

20. (U-

5 . OL™»

•^n n*

Gas
b l /
f t

2 l / i " 13 I 3/8" ID 7/: i /36 0.23'
140 pounds

30 Inches

Sample

No.

S-l

S-2

S-3

S-4

«-s

«.A

Depth

0.0-9.0*

9.0-10.5'

10.5-12.5

12.5-13.5

in n--)-> ri

Pen.
24"

18"

24"

12"

1L«

<"

Rec.
24"

16"

24"

10"

li"

l"

Driller: T r.n — ,,,.

Help

Insp

ar! R. tlarcoux

ector: B. child*

Blows /6"

Weighe of

rod.

10-10-12

5-9

9-5

1-2

7-7 '

li-lfi

A S / S

S t r a t a

Change

9.0'

21.5'

C A S I N O A T S T A B I L I Z A T I O N P E f l l c a

>.-erni :nc

I

Sample D e s c r i p t i o n

S-l: P«ac, orjanics
sand. (w«c)

wich crace s i i cy

S-2: Loo»«, brown co r;ray aadiua
co fin* lilcy »and. (w«c)

S-3: San* a* S-2. (w«c)

S-4: Saa« as S-2. (w«c)

S-5: D«ns«. gray, mciiiua co tine
sllcy sand ulch jrav«l.. (u«c)

S-6: SMM as S-5. (u«c)

T«r»tnac«d ac 29.0'.

lumi^a MUI nM< it - Ml. 111*1

CWtM CMIIfOn ifc»«nM«>
« • I <•• mt
1 •• wi
• • • •>!• uur
1 • II tint

tt> -•

0

( I )

( 2 )

f

IK • au. «« <a • i:t>. *M in • MII

CMIMIIH m*un ICMVIIHI
• • » ««M
• • W IM*

M - » KM
M • !* »«

i
i

M**«

Remarks: (}) Bould«r at 13.81 co 18.0'. (2) Hoi* aov«d afc«r «xca«aiv« bouid*rs ac 23. 0'.
(j) T»rmlnac«d on boulders ac 29.0' wich OJC fro* M. taUoccl. 7/10/36

15.8'-18.3'. mm* uvtk •» IM iMMaitfn MT aeon *« it fCMi ricrMt IM« MM HtitMt >> rM n«« «>k^i.-«.iii >4j> ~n



Sreet

148 Pioneer Dr.
Leommster. MA 01453
(617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingal
Nashua, NH 0-

(6031 882-:

:i.er>i OLIN CHEMICAL Date 11 /24 /87 JOB No. 87 -391
Location OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

| BORING ~>'Pe ''3 Ground
NO.ReoLacenent Elev.

°al" 11/18/87 °ate , 11/18/87 £""n9 M.Z. fng./Hydrol
Stan Comoiete Foreman

J.
 i 

u
ri
iu

 1

10

15

20

25

30 _[

35

40

Sample Data
sample

No | Deotn rrt )

LI -

RL

*

tTTI 39'6"-
40' 6"-

Slows
6" 'ereiraiion

•

40 '6" 8 mJ
A1'6" 10 md

flee.
Inches

n./l
n./i

Casing
Slows
Pern.

oot
oot

Soil and/or bedrock strata descriptions "~
Strata

Change
Depth

15'0"

39*6"

Visual identification of Soil and/or flock Strata

No samples required.

Moist to wet , fine to medium SAND, ^

trace inorganic silt, trace fine to
medium gravel.

Wet fine to medium SAND, trace to so,,
inorganic silt, trace fine to coarse
gravel, trace cobbles.

•

Refusal at jy'6" with -hsmTO sTeffJu 5
lun 91 CORED..̂ ^ from ; 3r6n to 41T5 .
>»/<r,uarv Tl"/5i" • "iB.1!!1 •»

Type of Boring Casing Size: Hollow Stem Auger Sl»: 4 £

Proportion Percentages
Trace 0 to 10%

Some 10(040%
And 40 to 50%

Granular Soil* (blows p«f ft.) Cohtsh* Sells (Mows ptr n.)
0 to 4 Vwy LOOM 30to50D«ns* 0 to 2 Very Soft 8 to 15 Still —
4 to 10 LOOM Over 50 Very OtnM 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium DenM 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) • 1401 hammer falling 30*
Blows are per 6* taken with an 18* long x 2* O.D. x 1 3/8' 1.0. split spoon sampler unless otherwise noted. *»

The terms and percentages used to descnbe soil and or rock are based on visual identification of the retrieved samples. I Moisture content indicated may be attecteo
by time ot year and water added during the drilling process. • Water levels indicated may vary with Masonal fluctuation and the degree of soil saturation when
borng was taken. I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



148 Pioneer Dr.
Leommster MA 01453
(617) 840-0391

Id-

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 ingails Si
Nashua. NH Q306C

(603) 882-360'

Oent OLIN CHEMICAL Date 1 1 7 2 4 / 8 7 Job No. 87-891

Location OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

BORING T.vpe '/3 Ground Oate 1 1 / 1 3 / 0 7 Date i i / i a / H 7 Dfllhn9 M •? Eng./Hydroi.
NO.ReDlacemenc Elev. Starr i i / l° /0 / Compleie i L ' l ° ' ° ' Foreman M 'z ' Geologist

i i\ =
T

H

45

50

55

60 -

70 -

7S -

fin -

Sample Data

Samole
No

K

Oeon (ft.)

n •'! 39 "6"-
40'6"-

*

Blows
6' Penetration

40'6" 8 m
41'6" 10 m

•

Rec.
Inches

n./
n./

Casing
Blows
Perft.

oot
oot

Soil and/or bedrock strata descriptions

Strata
Change
Depth

41'6"

Visual Identification of Soil and/or ROCK Strata

Run C/L CORED ROCK from 39 '6" to 41 '6" .
Recovery 14"/24" - 58. 37.

End of boring at 41 "6"
Water level at 7'0" upon completion
Set well point at 41 '6"

Well Materials;
1 - 2" PVC end plug
1 - 10' x 2" PVC screen
3 10' x 2" PVC riser
1 - 5' x 2" PVC riser
1 - protective locking casing
1 bag - sakrete sand

3 bags - Portland cement
1 pail - bentonite pellets

Typt ol Boring Casing Size Hollow Slim Auger Sin: 4 \

Proportion PtrcentigM
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soil* (blown per ft.) Cohesive Soil* (blow* per n.)
Oto4VirylooM 30 to 50 Dense 0 to 2 very Soft 8 to 15 Stilt
4 to 10 LOOM Over 50 Veiy Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) > 140* hammer falling 30'
Blows are per 6* taken with an 18* long » 2* 0,0. x 1 3/8' I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. • Moisture content indicated may be affected
by time ot year and water added dunng the drilling process. • Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
boring was taken. • The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. I



- ^ c,' r

•48 Pioneer Cr
, LPOmmsier. MA n>i.i

(617) 840-039'

SOIL EXPLORATION CORPORATION
Geotechmcal Drilling and Groundwater Monitor Wells .5031 8 8 2 3 6 0 -

CLIN CORPORATION Dale 04/18/35
..-arc- EAMES STREET, WILMINGTON, MASSACHUSETTS

! BORING GW-3I <2f°"na 3ale -, M - , , o o £atfi n A / i n / o o °[lllin9 M- !nS h'='cl
 v

: NO. SHALLOW ~ev Stan J - ' l - / c o Ccrr;e!e u<»/ L_/ so Foreman M-i.. ueoiccjs; M.3.

T

M

I

1

15

20

25 J

30

35 I

40 _

Sample Data

P

1
1

Sample

Qept* •",

"

!
t '

- -

Biows

• 3ere'ra"on

Rec
Incrtes

Casing
Blows
Per ft

Soil and/or bedrock strata descriptions

Strata
Change
Deotn

i 'O"

L i 'O"

16'0"

Visual Identification of Set' ana/cr QCCK 3tra:a

Dry, medium brovn to orarut;, fir.e SAND,
t race inorganic silt, t r ;? re roo t ~a::er

Moist to w e e , fine SAND, t race
inorganic silt.

'•••'e c , fir.e to coarse 3. •'-.''. I , ar.d gravel,
some inorganic silt, t r a c e cobb les .

End of boring at 16'0"
Set 2" STAINLESS STEEL well point :6 'T '
Water level at 8 '0" upon cotr.oletior.

Weil Materials;

1 - 10' x 2" STAINLESS STEEL screen
1 - 5' x 2" STAINLESS STEEL riser
1 - 2' x 2" STAINLESS STEEL riser
L - protective locking casing
2 bags-sakrete sand
8 bags-silica sand
1 pail-bentonite pellets

NOTE: NO SAMPLES REQUIRED

Boring 3' from B-2 Deep

Type of Boring Casing Size: Hollow Stem Auger Size: 5 1

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soils (blows per ft.) Cohesive Soils (blows per ft.)

0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft '5 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) * 140* hamper falling 30"
Blows are per 6' taken with an 18" long x 2" O.D. x 1 3/8' I.O. split spoon sampler unless otherwise noted.

Tne terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. • Moisture content indicated may oe affected
oy time of year and water added during the drilling process. • Water levels indicated may vary with seasonal fluctuation and tr.e degree of soil saturation wnen the
boring was taken I The stratification lines represent the appro* mate boundaries between soil types, the actual transitions may be gradual •



TEST BORING LOG

&.nfl MLLB* BYGaVeSfflNG & TESTiNG. ISC.

Ste

Fa*

Dept,

sjcr

luui

F !•••

»v

??»

^^^^^Mr^a^er:

tMpcd

CM
M/
t.

Casing Samptor
Fluih Joint Spm ? ooon

4" ID 1-1/8" ID

— 140 Doundt

30 Inch.i

Pn

Pn
Dai
Oa

t|ex>t; OLII CBDOCAL CWOtATlM
Vlliilnitoai, MA

ifeuitMa: »07H.of

la Start
t«End:

Qroura
DATE

SAMPLE

No.
S-l

i-2

S-J

S-4

S-5

a_4

S-7

S-7 A

S-8

S-9

S-10

s-ii

OMh
0.0-2.0'

2.0-4.0'

4.0-6.0'

6.0-8.0'

8.0-10.0*

in.ft.ua*

12.0-13.0'

13.0-14.0*

17.0-17.3*

19.0-19.3*

21.0-21.3*

23.5-26.0*

*«.
24"

24"

24"

24"

24"

}4"

12"
12"

6"

6"

6"

6"

t

K. Smith

Bee.
4"

19"

24"

18"

24"

14"

12"
12"

6"

»-

6"

4"

Btowm/f

1-1
3-4
6-7

7-ft
6-8

8-9

9-10

11-11

4-7

5-*

7-6

7-7

10-10

19-27

53-50/0"

61-50/0"

58-50/0"

28-50/«"

Change

2.0'

13.0*

27.0*

DEPTH

1.0*

IwievObMrv

CASINO AT

3h**t — ! — of i —
Boring No: cw-37

SurfacoBov:
•ton*

STAMUZATION f*€WOO

ODOO Completion

Sempot Owcrtpton

S-l: Black peat

S-2: Tallov-brovn. eedlue to fin*
•aad. trace (ravel

S-3: Save aa S-2

S-4: Sase aa S-2

S-3: Gray-brow, fine Mod

S-6i Save aa S-5

S-7: Sue aa S-5

S-7a: Cray-trove, flaa to coarse aaad.
gravel aad boulder*

S-4: SJSM as S-74, boulders

•auuatft
S-9: T*llav-«rtMB. eeerM send, (revel,

S-lOt Tellewerova, flaa to cosraa Mad,
travel and boulders

S-ll: Cray-eroev, flaa to coaraa sand,
(ravel aad boulders

Stsrtod to core at 27.0*
KDM 11 27.0-32.0* UCOVOT: 56"
Cora Tla* per/foot
14.-U.-ll.-lJ.-lit

t \ ve*rog»T ' •• 4 new LOO*
t 4 evr 4.« taciei
• M IWf »•• €•••__

NOTES
See attached

fMKAftKS; T>* SUMSWOI »es lexoeo i>e »»oe«*n »aun«m •*«•« i
neewueMisiiOTOoeuNeMio one* MCIOWTNM most MevaffAi nemeiewaueM

tgn* •••»

IkJ^A^^

•beet for Moeltorlat Hall ln»t«ll«ti

eumo*



TEST BORING LOG

îfl MLLS* BYGMB1YG & TESTNG. NC

Typt flojh Joint S&llF Sooon

Sin

Fal

D*ptti

40.0*

45.0*

5O.O*

55.0'

«O.Q*

I^MfpQJeT

taepec

M/

*" Ifi 1-3/g" tD

-- - 1 40 aounda

30 Inch..

SAMPLE

140. Owt. Pen.

M It' »—*.»«•«<»

K. Smith

fee.

Ptxtjettfc OL» OIEHICAL COUOIATIOH
Ullalnctoa. HA

Projtct No:
Oatt Start
Data End:

90718.01

DATE

Btow»/r
Stata

Chang*

J2.0'

i « aarr^

*WTE* Mote: Drilling water coming up green wttea

DEPTH CASINO AT

SamptoDme

Shawl 2 qf 3
Boring Mo: cw-ij
Location:

Surfact El«v:

STABIUZATION P0UOO

rMon

Bedrock

Bottoei of Exploration at 32.0*

NOT!: Made several attenpti getting
down through boulder a. Attest
#1 angered down to 21.5' augera
going at eagle, due to boulder a.
Attempt n augered to 14.0' -
drove caalag to 23.0' uaed rolle
bit to get to 2».0' - caalng at
eagle to euch to rock core

•OT1: lit boulder at 21.5' depth; boul-
der free) 21.5 to 25.0' depth'
hit another boulder or bedrock
from 24.0 to 27.0' depth, ualag
aplaalag ehoe to get through
boulder a.

coring rock, lost drilling water at 30

& i":S

Note*

.0'

"EI-Ald(S: ^^^^^S^S^SS^^A^Sii!SSls



MONITORING WELL DIAGRAM

Orfltn M. D'A«bro«io

Htlpt r»

A) Borehott Depth 29.5'
B> Cover Pipe Stickupi 2.0* ±
C> Riser Pipe S-tlckupi .
D) Concrete Seal

Thickness*
D Benionrte Seal

Thickness*
F> Sand Pado
G> Borehole Dfoneten .
H> Veilscretn Dfoneten
D VeUscreen LenQth* 10.0'

1.5' ±

l.l1

14.0'

15.5'

T.TM cngMTr.AT.
Wilmington, MA

Projtci N*i 90718 .01

Datr ____

2 of 2
Nai cw-37

Mai 2£;37

Surf act Otv> __
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148 Pioneer Dr.
Leeminster. MA OM53
(617) 840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

Nashu;
3

/603) 882-3501

; • • _ - P : OLIN CORPORATION7 Date OA/ 18/88 ,ob No 88 -238

LCCci 'C' i EAMES STRCET, WILMINGTON, MASSACHUSETTS

30RING GW-31 / Ground Dale , v / n / o o Date n ' / l ^ / R R Dn"lng M 7 E-Q.'Hydrol
NO. DEEP E-e,' S:ai ^ /H/88 Compete Ol4/ u /88 Foreman M - Z - Geologist M ' h -

D ! Sample Data

H ~'io

\_ •

O

5....V

! 4

p

10 -f—
i b

Sample _
Depth (ft :

O ' O " - 2 ' 0 "

2'0"- 4 '0"

/,'0"- 6 ' 0 "

6 'C"- 8 '0"

8'0"- lO 'O"

,10'0"- 12'0"

r Jr~ .."
/_^

-5 J_3_

9
r

LUL
20 J

hUi
1

2 5 : I
1

I

30
1

u
1 -

3S

40

12'0"- 14'0"

14'0"- 16'0"

16'0"- 18'0"

18'0"- 20 '0"

2 G ' 0 " - 20 '9"

n 'U 22 '0" t
2 3 ' 0 " t
24 '0 " t
25 '0 " tj
2 6 ' 0 " t

Blows- '-
•" " Penetration

2-3-4-4

5-5-5-6;. .- ,

7-6-7-8 -

9-10-13-14

7-10-9-14

7-8-10-10

7-7-9-10

25-36-31-24

35-2^-23-21

18-28-46-51

49-120/3"

o 23 '0" 14
o 24 '0" 10
o 25 '0" 9
o 26 '0" 10
o 27 !0" 11

Rec.
Inches

t - '

min/
n

ir

n

ii

Casing
Blows
Per ft.

'.'

foot

Soil and/or bedrock strata descriptions

Strata
Change
Depth

- . - . /4 '°"

14'0"

22'0"

27 '0"

Visual Identification of Soil and/o' Rock Strata

Loose to medium dense, dry, fine SAND,
trace inorganic silt, t race root
matter .

Medium dense, moist to we t , fine SAND, •
trarce Anorganic silt.

Very dense, wet , fine to coarse SAND,
and gravel, some inorganic silt, trace
cobbles, and boulders.

Refusal at 22 '0" with hollow stem auger
Run //I CORED ROCK from 22 '0" to 27 ' 0"
Some fractures in rock, started with
water return. Had total loss of water
at 23 '6" .
Recovery 25"/60" = 41 .6%

End of boring at 27 '0"
Set 2" STAINLESS STELL well point 22 "0"
Water level at 7 '3" upon completion
Well Materials;
1 - 2" end plugs
1 - 10' x 2" STAINLESS STEEL screen
1 - 10' x 2" STAINLESS STEEL riser
1 - 2' x 2" STAINLESS STEEL riser
1 - protective locking casing
1 bag- sakrete sand
7 bags-silica sand
1 pail-bentonite pellets
1 bag -bentonite powder
3 bass-Port! and cement

Type o) Boring Casing Size: Hollow Stem Auger Size: 6fc HSA & NX Core (2 1/8")

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soils (blows per ft.) Cohesive Soils (blows per (t.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) = 140# hammer falling 30"
Blows are per 6" taken with an 18" long x 2" O.D. x 1 3/8" I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. I Moisture content indicated may be affected
by t me ol year and water added during the drilling process. I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
boring was taken. I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



Sheet of

—--^ M8 Pioneer Dr.
:j.=:.'-==z Lpominster. MA 01453
-===r (617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingalls St.
Nashua. NH 03060

(603) 882-3601

. Ci-:r OLIN CORPORATION Date 04/18/88 Job No. 88-238

Location EAMES STREET, WILMINGTON, MASSACHUSETTS

BORING GW-31 Sround Date Dais Drilling Eng/Hydrol.
NO. SKALXOW Elev. Start 04/12/88 Complete 04/12/88 Foreman M.Z. Geologist M.B.

D
£
P
T
H

5

10

15 _

20

25 I

30

35 1

40

Sample Data

Sample
No Depth (ft.)

Blows
6" Penetration

Rec.
Inches

Casim
Blows
Per ft.

S'Oil and/or bedrock strata descriptions

Strata
Change
Deptfi

4'0"

14'0"

16'0"

Visual Identification of Soil and/or Rock Strata

Dry, medium brown to orange, fine SAND,
trace inorganic silt, trace root matter

Moist to wet, fine SAND, trace
inorganic silt.

W e t , fine to coarse SAND, and gravel,
some inorganic silt, t race cobbles.

End of boring at 16 '0"
Set 2" STAINLESS STEEL well point 16'0"
Water level at 8 '0" upon completion

Well Materials;
1 - 2" end plugs
1 - 10' x 2" STAINLESS STEEL screen
1 - 5' x 2" STAINLESS STEEL riser
1 - 2' x 2" STAINLESS STEEL riser
1 - protective locking casing
2 bags-sakrete sand
8 bags-silica sand
1 pail-beritonite pellets

NOTE: NO SAMPLES REQUIRED

Boring 3' from B-2 Deep

Type of Boring Casing Size: Hollow Stem Auger Size: (, J

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soils (blows per ft.) Cohesive Soils (blows per ft.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) = 140# hanvner faling 30"
Blows are per 6" taken with an 18" long x 2" O.D. x 1 3/8" I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. • Moisture content indicated may be affected
by t me of year and water added during the drilling process. • Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
boring was taken. I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



Sheet - ot

148 Pioneer Dr.
; leominster. MA 01453

(617) 840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

Nashu
2
a
3

(603) 882-3601

Cliei' OLIN CORPORATION Date 04 /18 /88 Job No. 88-238

Locaton EAMES STREET, WILMINGTON, MASSACHUSETTS

BORING GW-32. Ground Date / 1 1 / R R °ate n ^ / ^ / R R P*9 M7 Eng/Hydrol
NO. DEEP ' Elev- Start 047 11/00 Complete U<v/ 14/eo Foreman M.£. Geologist M.D.

O
U

J
C

L
l—

 
X

5

10 _

15

20

25

30

35

40

Sample Data

Sample
No

1

2

3

4

5

6

7

8

9

10

11

12

13

Ri.

Depth (ft j

0'6"- ? I 6"

2'6" - 4 ' 6 "

/ I £• II /• 1 /- IT
"4 O — O D

6'6"- 8 '6"

8'6"- lO 'O"

lO'O"- 12 '0"

12'0"- 14 '0"

14'0"- 16'0"

16'0"- 18'0"

riS'O"- 20 '0"

20'0"- 22 ' 0 "

22' 0"- 24 ' 0 "

24'0"-25 '10"

n //I 26'0"-
27'0"-
28'0"-
29'0"-
30'0"-

Well Material
1 - 2" end p]
1 - 10' x 2"
2 - 10' x 2"
1 - 2 ' x 2"
1 - protecti\
1 bag - sakn
5 bags- silic
1 pail- bentc
1 bag - bentc

Blows
6" Penetration

2-3-3-4

3-3-4-4

7-10-11-11

10-11-12-13

11 1 7 1 fi

7-10-17-21

12-14-16-17

43-40-24-30

28-32-35-28

13-12-13-20

21-16-47-20

14-21-34-30

29-38-33-120/4"

27'0" 12 m:
28'0" 15
29'0" 10
30'0" 9
31 "0" 11
s;
ugs
STAINLESS S'
STAINLESS S:
STAINLESS S:
e locking a
te sand
a sand
nite pellets
nite powder

Rec.
Inches

n./:
rt

II

11

II

EEL
EEL
EEL
sinj

Casing
Blows
Per ft.

oot

serf
ris<

i_ris«

Soil and/or bedrock strata descriptions

Strata
Change
Depth

0'6"

4 ' 6 "

8 '6"

14'0"

r 22,0,,

24'0"

26'0"

31'0"

en
r
r

Visual Identification of Soil and/or Rock Strata

IDHSOI _

Loose, drv, fine SAND, t race inorganic
silt.

Medium dense, moist to w e t , fine SAND,
trace inorganic silt.

Medium dense to dense, ve t , fine to
medium SAND, grading to fine to coarse
sand, and fine gravel, t race inorganic
silt.

Very dense, wet , light grey to brown,
fine to medium SAND, some inorganic
silt, some fine to coarse gravel,
trace cobbles, and boulders.

Very dense, wet, fine to coarse SAND,
and gravel, some cobbles, and inorganic

Very dense, wet, fine SAND, some
inorganic silt, trace to, some r fine, to
rnarSp gT-aveT f-rarp rnhhlpc f, Kniilrlprs

Refusal"at 26*0" with hollow stem auger
Run n CORED ROCK from 26 '0" to 3 TO"
Trace to some fractures, no loss of
water.
Recovery 44"/60" = 7 3 . 3 %

End of boring at 31 "0"
Set 2" STAINLESS STEEL well point 31 ' 0"
Water level at 7 '0" upon completion

Type of Boring Casing Size- Hollow Stem Auger Size: 5^ HSA & NX Core /2 1/8")

Proportion Percemages
Trace 0 to 10%

Some 10 to 40%
And 40 10 50%

Granular Soils (blows per ft. Cohesive Soils (blows per ft.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) = 140# hammer falling 30"
Blows are per 6" taken with an 18" long X 2" O.D x 1 3/8" 1.0. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. • Moisture content indicated may be affected
by time of year and water added during the drilling process. I Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
bor ng was taken. • The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



Sheet of

Z'~L 148 Pioneer Dr.
E!== Leominster. MA 01453
i =r (617) 840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

Nashu
2
a
3

(603) 882-3601

Ctent OLIN CORPORATION Date 04 /18 /88 Job No 88-238

Localion EAMES STREET, WILMINGTON, MASSACHUSETTS

80SING GW- 3 2 Ground Date n / / 1 1 / o q Date ^ / . / / O R Drillin9 M7 Eng-'Hydrol
NO. SHALLOW Eiev Start 04 /U /Sd Complete ua' L4 'a° Foreman >"-^- Geologist M - B -

g
P
T
H

5

10

IS

20

25

30

35

40

Sample Data

Sample
No Depth (ft.)

Blows
5" Penetration

Rec.
Inches

Casing
Blows
Per ft.

Soil and/or bedrock strata descriptions
Strata

Change
Depth

0 '6 "

8 '6"

14'0"

15'0"

Visual Identification of Soil and/or Rock Strata

T^PSTL
Moist to wet , fine SAND, t race
inorganic silt.

W e t , fine to medium SAND, grading to
fine to coarse sand, and fine gravel,
trace inorganic silt.

W e t . fine to medium SAND, some inorganic
silt, some fine to coarse gravel, trace
cobbles .
End of boring at 15 ' 0"
Set 2" STAINLESS STEEL well point 15 ' 0"
Water level at 7 '0" upon completion

Well Materils;
1 - 2" end plugs
1 - 10' x 2" STAINLESS STEEL screen
1 - 5' x 2" STAINLESS STEEL riser
1 bag - sakrete sand
7 tags - silica sand
1 pail - bentonite pellets
1 bag - Portland cement

Type of Boring Casing Size: Hollow Stem Auger Size: 6 J

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soils (blows per ft. Cohesive Soils (blows per ft.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) = 140# hammer failing 30"
Blows are per 6" taken with an 18* long x 2" O.D. x 1 3/8" I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. I Moisture content indicated may be affected
by time of year and water added during the drilling process. • Water levels indicated may vary v/ith seasonal fluctuation and the degree of soil saturation when the
boring was taken. I The stratification lines represent the approximate boundaries between soi types, the actual transitions may be gradual. I
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=:~- 148 Pioneer Dr.
=:'= Leommster. MA 01453
Ly (617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingalls 3*
Nashua, NH 0306

(603) 882-36

Client OLIN CHEMICAL Dale 11/24/87 Job No. 87-891 "*

Locanon OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA

BORING TyPe #3 Ground Data i i / l f l / 8 7 Date 1 1 /I fl/87 Drillin9 M 7 Eng./Hydrol.
NO.Replacement Elev. Start i i / i O /0 / Complete i i / i O / o / ^,em^ n-/" Geologist —

P
P
T
H

5

10 _

15

20

25

.in

35

40

Sample Data

Sample
No

Ki

Depth (ft.)

'

n #1 39'6"-
40' 6"-

Blows
6" Penetration

•

40' 6" 8 in:
41' 6" 10 m:

Rec.
Inches

n./i
n./i

Casing
Blows
Per ft.

oot
oot

Soil and/or bedrock strata descriptions

Strata
Change
Depth

15'0"

39'6"

Visual Identification of Soil and/or Rock Strata —

No samples required.

Moist to wet, fine to medium SAND, ""
trace inorganic silt, trace fine to
medium gravel.

Wet fine to medium SAND, trace to some
inorganic silt, trace fine to coarse
gravel, trace cobbles.

»

Refusal at Ju 'b" with hollow srem"355S«l
lun f71 COREp..̂ ^ from 39fSn to 4T66. !

Rei-niT«T"i7 Ti"/7ilr • Sfl 7V !

Type of Boring Casing Size: Hollow Stem Auger Size: 4 }

Proportion Percentages
Trace 0 to 10%

•Some 101040%
And 40 to 50%

Gmnultr Soils (blows per ft.) Coheslvs Soils (blows per ft.) "•
0 to 4 Vary Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense . 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) • 140* hammer falling 30* **
Blows are per 6" taken with an 18" long x 2" O.D. x 1 3/8* I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. • Moisture content indicated may be affected
by time of year and water added during the drilling process. • Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the «§
boring was taken. I The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



GROUNDWATER WELL INSTALLATION REPORT

Groundwatcr Wel l N o . : 4 Date Instal led: Oct. 31, 1977

Permeabil i ty*1* -. 5 x 10 cm/sec Project No. : 77348

Hell Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI

C ri
C -"-^
±J —•
fl *-
> *•

V —r-t

u
7Q fl

74.8.

69. 8_

64.3.

59.8-

54.8

.c ~*j -
C. «-
01 —
Q

0 .

• 5 •

. 10 -

• 13 -

• 20 -

25

JR^M
j
>':

. f

_•_

«t <

•
fa

-

•
•
Z

•

M̂

•
•

•

LM1 ^ "LJ i
fr*
1 (5)

T ? f

— 8.0'

^13.0'
. 13. Sf

Split Spoor
Sample No.

and
Location

SS-1

SS-2

SS-3

SS-4

SS-5

i

.
1

^
1
1

|
1

•̂

Blow;;
per
6"
( 3 )

L-l-1-

1

r7-
9-12-
16-17

6-29-
57-29

L60/6"

Rec.
( in. )

( 4 )

24

15

15

11

3

Sample Description

SS-1
^3" Humus.
^21" Olive-brown fine sand.

SS-2
^6" Sliqhtly sandy humus.
^•9" Olive-brown slightly
silty fine sand.

SS-3
Light olive-brown slightly
silty .fine to very fine
sand.

SS-4
Tan silty very fine sand.

55-5
Black angular rock frag-
ments up to ^3/4" in size.

Notes; (1), ( 2 ) , ( 3 ) , (4) See first page of Appendix A for additional information.
(5) Groundwater level is the average of seven measurements taken from

November 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.



GROUNDWATER WELL INSTALLATION R£PORT

Groundwatcr Well N o . : 5
(1) -3

Date Installed: Oct. 31, 1977

Permeability VJ-' : 6. x 10 cm/sec Project No. : 77348

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI

C (N

o —

u —
u

•76.3 +

71.3. .

66.3. .

61.3- • IS

56.3- • 20

51.3

Split Spoon
Sample No.

and
Location

13

25

Sample Description

SS-1
Black sandy humus.

SS-2A
"V7" Dark gray silty fine
sand; organic odor.
SS-2B
^6" Dark gray silty fine
sand; no odor.

SS-3
Gray-brown slightly silty
fine sand.

SS-4
Gray slightly silty sand
and gravel. Gravel is
angular to subangular up
to 3̂/4" in size.

No refusal

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information,
(5) Groundwater level is the averaae of five measurements taXen from

November 2, 1977 to May 31, 1078. Water was not ponded around surface
casing at time of measurements.

(6) Prior to May 31, 1978, distance from ground surface to top of casing
was 3.4'. Casing was removed to perform permeability test and
replaced to present "stickup" of 3.1'.



~ROUNDWATER WELL INSTALLATION REPORT

Groundwatcr Well No.: 2 Date Installed: Nov. 1, 1977

Permeability* ' : 9 x 10 en/sec Project No. : 77348

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, ZEI

c ~j
o —
t) *•>
0) —
1—4U

7̂.6- • 0

82.6. . 5 .

77.6.. ,0 - >:

67.6.,

62.6

72.6.. 15 .

25

Split Spoon
Sample No.

and
Location

J.
J_

Rec.
(in.)

(4)

13

18

17

17

15

Sample Description

5S-1
M" Humus.
^12" Black silty fine sand
with roots and fibers.
Slight organic odor.

S5-2
Yellow-tan fine sand.

SS-3
^6" Gray fine sand.
M" Yellow medium sanrt.
^7" Yellow-gray fine sand.

SS-4
Yellow-gray fine sand.

SS-5
Olive gray fine sand;
strong odor.

SS-6
Brown gravelly fine to
coarse sand.

•Refusal of chopping bit.

Notes: (1) , (2), (3), (4) See first paoe of: Appendix A for additional information.
(5) Groundwater level is the average.- of seven measurements taken fron

November 2, 1977 to May 31, 197C1.

Geotechnical Engineers Inc.



GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well Mo. : 3

(1)

Date Installed: Nov. 1, 1377

Permeability11' : 2 x icf en/sec Project No. : 77348

well Installed by. Carr-Dee Test Boring Corp. Soils Described by R. Gardner, 3E:

C <N
0 ~

*J —
> £

-flS 4-" O J • *T

80.4.

75.4.

70.4.

65.4.

60.4

5 2
Cm **

» 3 •

. 10 -

» 15 -

. 20 •

_ 25

rj
#
f;
?

;'

*

'.i

*

;:'
*
•"«

J

!

"1 1 t
il—1 '̂1 V ^

i
T
;|
' ^^L 4 ? '

.
;•
:

•

; » -10.0'

I i \

* t

I ',

3_15.0f

i_ 22.0'

Split Spoon Blows
Sample No. per

and 6"
Location 1 (3)

SS-1A B2-2-6-
SS-1B llO

Q

SS-2 H26-37-

^̂ r̂
ss-3 fte-ss-

•31-32

-8-
3-27

0-40-
2-41

Rec.
(in.)

(4)

16

15

21

16

15

Sample Description

SS-1A
"̂ 6" Dark gray fine sand and
humus.
SS-1B
"̂ 10" Gray fine sand; slight
odor similar to that of
lagoons .

SS-2
Yellow-brown fine sand;
slight chemical odor.

SS-3
Olive-brown silty fine sand

SS-4A
M.O" Yellow-brown fine
sand; slight chemical odor.
SS-4B
'V6" Gray and black mica-
ceous sand and gravel.
Gravel is angular to sub-
rounded.

SS-5
Olive gray silty fine sandy
gravel. Gravel is black and
angular up to M/2" in size
Trace of mica flakes.

*Drove open-ended "A" rod
with 200 Ib weight.

Refusal at 22';
120 blows/0.5"

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information.
(5) Groundwater level is the average of seven measurements taken from

November 2, 1977 to May 31, 1078.

Geotechnical Engineers Inc.



J
"1 GROUNDWATER WELL INSTALLATION REPORT

J Groundwater Well No.: 6 Date Installed: Oct. 28, 1977
(1 "~*̂

Permeability VA : 1 x 10 cm/sec Pro]ect No. : 77348

Well Installed by Carr-Dee Test Boring Core. Soils Described bv R. Gardner, GEI

Ĵ̂

]•j
T
J

]
j

-*

]

J

1j
T
J

-•
J

"I
•*

1

1

_r
5 —

> «-
11 ~~"

U

-87.2-

82.2.

77.2.

72.2 .

67.2-

62.2

c. *-
Q

• 0

• 5 •

• 10 -

• 15 -

• 20 •

25

1 1 1 -t
1 f^ 1 * r-1
1
J

N̂ p̂T!

I
IFp
1:
i*

t
i

^

1

:
:

=

•

;
^̂ m

'.'*'•
• *••

•

•̂
I

r.

1 vO ->

L ^ L

1
i

(5)
* . 4 n'

_8. 2*

13.2'
»

1̂5.0'

_18.0f

Split Spoon
Sample No.

and
Location

1

Blows
per
6"
(3)

SS-1 M-4-7-m•
SS-2 B7-6-9-

mu
SS-3 B.l-14-

H.5-16
m

y
SS-4 Bl2-14-

Hj.6-15

0-45-

9/5"9/5

Rec.
(in.)

(4)

15

12

12

11

7

Sample Description

S5-1
1̂0" Dark brown loamy fine ;
sand.
^5" White fine material in
layers. Similar to that in
adjacent lagoon; strong
ammonia odor.

SS-2
Dark brown loamy sand
grading into black fine
sand; strong odor.

SS-3
Yellow-brown slightly silty
fine sand; strong ammonia
odor.

SS-4
Similar to SS-3 with slight
amount of gravel up to "̂ j"
in size. Odor similar to
that of lagoons, less
ammonia odor.

SS-5
Top - Silty fine sand.
Bottom - Dark brown mica-
ceous fine sand. Tip of
spoon plugged with silty
fine sand and piece of
gravel M. 3/8" in size.

*totes: (1), (2), (3), (4) See first paoe of Appendix A for additional information.

J

(5) Groundwater level is the averacre of seven measurements taken from
November 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.



J
J GROUNDWATER WELL INSTALLATION REPORT

J Groundwater Well N o . : 7 Date Installed: Oct. 27, 1977

- Permeability1 1 5 : 2 x Iff4 cm/sec Pro]ect No. : 77348
, well Installed bv Carr-Dee Test Borinq Corp. Soils Described bv R. Gardner, ~EI

J

J_J

J

J

J_l

J_J

Ĵ

^B

1_J

"I

J

—

—— fN

0 —
J-l -~
Ifl U

^ ""
u

.82.7.

77.7-

72.7.

67.7.

62.7-

57.7

"5 u

t~

- 0 •

- 5 •

- 10 -

• 15 -

-20 •

25

r~i i *ij** r
K
t

,•

j

4

I-
'>
t

•

•:
• '

r

'•'

*

[-1

•

•

•

•

•

m

...

i — . ".
Split Spoon
Sample No.

and

Blows
per
6"

1 o <N Location (3)
L -; u

^Pl •1
( 5 )

X 2 6'

— 8.5'

^13.5'
^14.0'

SS-1 •l-l-l-

• lnu
SS-2 B67-47-

• 33-37

flny
SS-3 135-21-

•47-

|
*

Rec.
( i n . )

(4 )

12

15

14

Sample Description

SS-1
Sandy peat.

SS-2
Sand and gravel mixed with
fines similar to material
in lagoons. Odor similar
to odor of material in
lagoons.

SS-3
Similar to SS-2 except
more natural fine material ;
strong odor.

•120 blows on split spoon
with 140 Ib weight; no
penetration .

1

i

•

— 1

w

•1

••

—

••

"*

-

r
r
ri
r
T
T
I
1
• 1

Notes ; (1), ( 2 ) , ( 3 ) , (4) See first page of Appendix A for additional information
(5) Groundwater level is the average of seven measurements taken from

November 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.



Sheet # _L of_L

148 Pioneer Dr.
Leominster, MA 01453
(617)840-0391

SOIL EXPLORATION CORPORATION
Geotechnical Drilling and Groundwater Monitor Wells

23 Ingalls St.
Nashua, NH 03060

(603) 882-3601

Oent OLIN CHEMICAL Date 11/24/87 Job No. 87-891

Location OLIN CHEMICAL, FAMES STREET, WILMINGTON, MA

BORING Type #3 Ground Date 1 1 / 1 0 / 0 7 Date 1 1 / 1 0 / 0 7 Drilling M 7 Eng./Hydrol.
NO.Replacement Elev. Start i i / i t t/a/ Complete ij ' lb /H/ Foreman M 'z ' Geologist

B
P
T
H

45

50

55

60 -

6 ̂

70 -

75

RO

Sample Data

Sample
No

R

Deptn (ft.)

n //I 39 "6"-
40'6"-

*

Blows
6* Penetration

40'6" 8 m
41'6" 10 m

•

Rec.
Inches

n./
n./

Casing
Blows
Per ft.

oot
oot

Soil and/or bedrock strata descriptions

Strata
Change
Depth

41' 6"

Visual Identification of Soil and/or Rock Strata

Run itl CORED ROCK from 39 '6" to 41 '6".
Recovery 14"/24" - 58 .3%

End of boring at 41' 6"
Water level at 7'0" upon completion
S«st well point at 41 '6"

W«ll Materials;
1 - 2" PVC end plug
1 - 10' x 2" PVC screen
3 10' x 2" PVC riser
1 - 5' x 2" PVC riser
1 - protective locking casing
1 bag - sakrete sand
3 bags - Portland cement
1 pail - bentonite pellets

Type of Boring Casing Size: Hollow Stem Auger Size: 4 i

Proportion Percentages
Trace 0 to 10%

Some 10 to 40%
And 40 to 50%

Granular Soil* (blows per ft.) Cohnto Soils (blows p«r ft.)
0 to 4 Very Loose 30 to 50 Dense 0 to 2 Very Soft 8 to 15 Stiff
4 to 10 Loose Over 50 Very Dense 2 to 4 Soft 15 to 30 Very Stiff
10 to 30 Medium Dense 4 to 8 Medium Stiff Over 30 Hard

Standard penetration test (SPT) > 1401 hammer falling 30*
Blows are per 6" taken with an 18* long x 2* O.D. x 1 3/8* I.D. split spoon sampler unless otherwise noted.

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. I Moisture content indicated may be affected
by I me ol year and water added during the drilling process. • Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the
boring was taken. • The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. •



-.ROUNDWATER WELL INSTALLATION REPORT

J

J

j

J

J

Grour.dwacer Well ;Jo..- 1

Permeability(1) : 2 x 10 cm/sec

Well Installed by Carr-Dee Test Boring Corp.

Hate Installed: Oct. 26, 197^

Project No. : 77348

Soils Described by R. Gardner, GET

o —

••o •"
0) —

u
.87.3.. 0

82.0. • 5 -

77.i

72.8..

67.8.

62.8

10 -

L . 20 -

Split Spoon
Sample No.

and
Location

Blows
per
6"
(3)

|48-44-
100/2"

Rec.
(in. )

(4)

17

Sample Description

SS-1
^8" Brown sandy loam.
^2" Liqht brown gravelly

sand.
M." Black medium sand
'̂ 6" Light brown gravelly

sand.

SS-2
Top 5" - light brown fine
to coarse sand. Lost bottom
18".

SS-3
^2" Black oroanic fine sane
M" Light brown fine to

coarse sand.

SS-4
^7" Gray-brown fine sand.
"̂ 2" Black fibrous, organic

medium sand.

SS-5
Tan-brown sandy gravel.
Gravel is angular to sub-
angular and up to ̂ 1 3/8"
in size.

SS-6
Coarse sand and gravel.
Gravel is angular and up
to M. 3/8" in size.

Notes : (1), (2), (1), (4) See first page of Appendix A for additional information*?
(5) Groundwater level is the averaae of six measurements taken from

November 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.



OROUNDWATER WELL INSTALLATION REPORT

Groundwator Well No.

Permeability'1*

Date Installed:

Project No. : 77348
Soils Described by R. Gardner. GEI

j

C IN

0 —

10 £
1) —
u

•*

M

«

«

JJ 4J
a ̂
Q

• 3 -

. 10 -

• 15 •

• 20 •

29

Well Not
Installed

Split Spoon
Sample No.

and
Location

Blows
per
6"
(3)

I
SS-1A Bs-7-6-
SS-1B Bl7

fl
* ••

r

Rec.
(in.)

(4)

10

Sample Description

,

5S-1A
^5" Brown loamy fine to
coarse sand. Trace of
gravel .
SS-1B
^S" Tan silty fine sand.
Trace of medium to coarse
sand, gravel and mica
flakes.

*Drilled rock - BX core.
100% recovery
RQD - 0%
Upper 12" is massive
Lower 18" is very
broken .
Some high angle joints .

.1

.1

Notes; (1) Not applicable.
(2) Not surveyed.
(3), (4) See first page of Appendix A for additional information.

Geotechnical Engineers Inc.



GROUNDWATER WELL INSTALLATION REPORT

1

J

--5
Date Installed: Nov. 2, 1977

Permeability'-1' : L. x io~^ cm/sec Project No. : 77348

well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GET

Groundwater Well No.: 10

(1)

C <N
0 ~

-87.1- - 0

82.:

77.1.

72.1-. 15

67.1- • 20

62.1

-C
4-i
C.

Split Spoon
Sample No.

and
Location

Blows
per
6"
(3)

-1-1-

Rec.
(in.)

14

13

Sample Description

SS-1A
M" Black sandy humus.
SS-1B
1̂0" Orange-brown fine
sand; slight organic odor.

SS-2A
^6" Similar to SS-1B
SS-2B •
V7" Similar to SS-1B except!
for presence of subangular
gravel up to 1/2" in size.

SS-3
Yellow-tan silty fine sand.

*Drove open-ended "A" rod
with 200-lb weight.
Recovered slightly silty
sand and gravel.

r
r
r
ilk

**Drove open-ended "A" rod j
with 200-lb weight. No I
refusal. Recovered silty
medium to coarse sand with 'j*
material similar to that in|
nearby lagoon.

r
r
r

Notes ! (1), (2), (3), (4) See first page of Appendix A for additional information
(5) Groundwater level is the average of seven measurements taken from

November 2, 1977 to May 31, 1970.

Geotechnical Engineers Inc.



TEST BORING LOUS

/& MILLER ENGINEERING & TESTING. INC.

1. • — — '

P r o j e c t

P ro jec t

Date St
Da te Er

: ni. TN niFxrrAr. «!hoa« ' nl

M l l m t n g c o n . MA Bnnna NO' 3-3

NO.' 60321.01 L o r a f j o n - See . - ' • .n

»d: 7 /11/86 , S u r f a c e E l d v ;

Casincj Sampler G r o u n d w a t e r O b s e r v a t i o n s
T Y P E : Hollow Stem Auner Sp l i t Spoon D A T E D E P T H

SIZE:

H A M M E R :

FALL:

.C

a
0)

—Q_

s n'-T

10. o-!-

is.fr1-

20.01-

25.0^

in n*

Gas
bl/
f t

2 1/V ID 1 3/8" ID 7/21/86 32"

140 pounds

30 Inches

Sample

Ji2-
S-l

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Depth
0-6.5'

fi.^-a.o1

8.0-9.5'

9.5-11.0'
11.0-12.5

12.5-14.0'
U. 0-15. 5'
15.5-17.0'

17.0-19.5'

22.0-22.0'

Pen.
13"

18"

IB-

IB"

18"

18"

18"

18"

6"

0"

Rec.
18"

IS"

12"

. 18"

18"

18"

18"

18"

2"

0"

Driller: M. D'A»brosio

Help

Insp

ftf. Jfc 'J^TCfllUt

actor:' B- Childs

Blows/6"
Weight of

cod.

1S-M-2H

4-2-6

3-5-9
5-9-11

4-6-9
7-8-11
5-8-12

50/6-50/0

50/0

St ra ta
Change

•'.4'

17.0'7~

C A S I N G A T S T A B I L I Z A T I O N P E R I O D

"con C o m o L e c l o n

Sample D e s c r i p t i o n

S-l: Peat, organica wich crace
silt and sand, (moist)

S-2: Medlua dense, raediua brovm
sllty sand, (moisc)
S-3: Same aa S-2. (uet)

S-4: Same as S-2. (wet)
S-5: Same as S-2. (wet)

S-6: Sam* as S-2. (wet)
S-7: Sam* as S-2. (wet)
S-8: Same as S-2. (uet)

s~'! Very dense, grey, silty sand
with gravel (wee) .

S-10: Boulder, no penetration.

Terminated ac 27.2' on
bedrock.

MMtiM «u< ma K • uu. iinu

a«im UBiimcT i>«afrati
1 - 1 <*n •>!
1 • « Hfl
« • t •••• UIM
1 • U lllf*
X. »M

III . Ml. MM !• • IHI. M III • Mil

CMIMMU KHin ikM/i«fl

tt - • «M I*MI
I • M t«<4

M • W aM««Mi
M • !» HM

*• *l«f MM!

V

o
•̂

( I )

( 2 )

( 3 )

Remarks: ^^ Pushing scon* for high blow count. (3) Hoi* c«rmin«t«d at 27 .4 ' , Lost snoe .
(2) Hoi* terminated at 27.5' - lose wrench moved 2'. moved another 2'.

Notes* " '"* <n*f"ICA'IM UMI MfMiut "* »»»««i iwii iimMin until MIL UNI M* tx IIMIIII*I «> ti .^»— -^
* 1) Utll U*1L UMIMI M«f IIU MM II IM MILL Mt.ll »f TIWl Ml MM* UMITIilM tltllt M IM IXlM l~l FL»C lu. 1 1 3..1

II IM UVtL W TM (MWMMfll MT OCU* IM t« IIMI fXTMl IMUI ««M FMUII it TM tin >«<t4MI.«iill .«'. <vSI



GROUNDWATER WELL INSTALLATION REPORT

1
1

•
i
J

Groundwater Well No.: 11 Date Installed: Oct. 31, 1977
m -4Permeability1 ' : 5 x 10 cm/sec Project No. : 77348

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI

C CM
o —
*J *»
«J *J

dj *»•w
r-(
U

.85 &• O *J • v^

80.6.

75.6-

70.6-

65.6.

60.6

5 3
£~

• ^j •

• 5 •

. |0 •

, is -

. 20 •

25

\

1
J

«̂ kR̂ P

n
Ĵ

•
^
"
i
•
M

™

^f
'.<!•.

1 1 f

1 - ®
1 0 -4

L -i 1•^ . A

•i
(5)
T
*3.9'

9.0'

,14.0'

J.5.0'

Split Spoon
Sample No.

and
Location

J

SS-1 1

I

SS-2 1

SS-3 1

SS-4 1

•Pn
u•

SS-5 •

•n

y
SS-6 •1

Blows
per
6"
(3)

1-2-3-
3

1/12"-
1-1

1-1

3-4-4-
4

6-8-8-
10

36-45-
28-34

Rec.
(in.)

(t)

11

4

11

11

13

16

i

Sample Description

SS-1
Gray-brown sand and gravel
mixed with material similar
to that in lagoons.

SS-2
Dark brown slightly sandy
forest nulch.

SS-3
Similar to SS-2.

SS-4
Gray to olive-brown
slightly silty fine sand.

SS-5
Gray-brown slightly silty
fine sand; odor similar to
that in lagoons .

SS-6
Drown silty sand and gravel
Gravel up to M." in size.

No refusal.

notes; (1), (2), (3), (4) See first page of Appendix A for additional information.
(5) Groundwater level is the average of seven measurements taken from

November 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.



NEW ENGLAND POLLUTION
CONTROL CO., INC.

7 EDGEWATER PLACE
EAST NORWALK. CT 06855

21 HOUR SERVICE

raUUTION CONTROL SUPPLIES I SERVICE

O EAST NORWALK. CT

O NEW HAVEN. CT

O NEW LONDON. CT

Q NEWARK. N.J.

D PHILADELPHIA. PA

201

215

599- ' :
553-?^

Page of

Job No.

job Address. 01 in Cor- . "^ I •••i-.cton, : a~- . Boring No ~ f
Fixed Datum used is

Ground Surface this boring is .

DEPTH

f'vn

0 '

3 '

10'

19'

To

3 '

10'

19'

1? '6

C L A S S I F I C A T I O N
6« Car«'u! »"d Accurat*

Iro'.'n sand st-inf?d
vith i-Tociucc

2rov/p. sancl, fine zo

:-iod i ;m arad^

Brown sand, snail to

..i.edia.Ti cojluer

" Hef;;sal

3" PVC slotted veil

installed

.

CASING
BLOWS

0-27 28-64

SAMPLE

NO.
Depth

NO. ol 30" Blows on Spoon

1st6' 2nd6-

•

3rd6"l 4th6'

Recovery

in

Lost t,att' '
01

Pe<nari«s

Ground Surface to

Water level is

Water level is

.ft. used.

. ft. below Ground surfnce

.ft . below Ground surface

.casing. Driller

hrs niter completion Helper

hrs. af te r completion Rig. No.

D. Florentine

G. nirrhard, J.

21

Boring stopped by



Job

AxJH NEW ENGLAND POLLUTION
^k l̂ CONTROL CO., INC.

k" ^^ 7 EDGEWATER PLACE
EAST NORWALK. CT 06855

2« HOUR SERVICE

POLLUTION CONTROL SUPPLIES 1 SERVICE

~-<~.^\:er 4th, 10 SO

>nriiw«« Clin Cor t j . :ill:r-.ir-.r;ton, '.'.ass.

•<4 Su^ac1? thili bO"no "f . _

D
D
D
D
D

EAST NCSWALK. CT

NEW HAVEN. CT

NEW LONDON. CT.

NEWARK. N J.

PHILADELPHIA. PA.

Pago qf

.Inh Nn

i 1
Boring No ~

2C3 5 S 3 -
203 '77'-
2C3/443-

20V589-

215/563-

(&LJ

• •;•

• ' <.

^

OEfTH

F'om

0 '

1' ' '

14'6 '

To

Q I
o

14 '5

15'

C L A S S 1 Fl CAT 1 ON
B« Carc'ul and Accurat*

light taro-i»n ??and fine

wO ;neai-im graos
1 Light brovn sciaci lir

to nediuin qracio s;:,all

to ;neaiurn bc-icors

Refusal

-

-

CASING
BLOWS

0-27 28-54

-a

SAMPLE

No.
Depth

No. ol 30" Slows oo Sooon

lst6' 2n«J6'

1

3rd 6' 4th6'

1

Recovery

in.

Lost water •
or

Remark*

-

"•

•

™

•k

m

™

-

—

Ground Surface to

Water level is

Water level is

.ft. used.

. ft. below Ground surface

.ft. below Ground surface

.casing. Driller

hrs. after completion Helper

hrs. after completion Rig. No..

D. Florentine

C. Birchnrd, J

21

Boring stopped by



BORING GW-17S

PROJECT: O1 in_Wi imington

DATE: -5/4/8!

DRILLING CONTRACTOR: <,ni l Exnloration

D R I L L I N G METHOD: 2j,n hollow Stem"

auaers
ELEVATION:

SA.'-'.?LZ

no. death
blows
oer 6"

—6-
2J

5

10

15

20

25

30

35

<

£
yi

PROJECT NO: 284-10-lEOO

LOCATION- wilminaton. '1A

INSPECTOR: CA Kraemer

SAMPLING METHOD : None taken

DATUM :

SOIL DESCRIPTION
density, color, SOIL, admixtures.
moisture.

Bottom of

rroTES: Monitorina well installed. Tip

other notes, ORIGIN

- 4
^ -^

—
_

—

of 5.0 foot 0.010-inch machine slot-
well screen set at 8.0 feet and backfilled with medium uniform sand
to 2.0 feet. Cement-bentonite slurry from 2.0 feet to ground sur^ac*
5-foot lona 6-inch diameter protective steel sleeve, with lockina cao
placed on top.

SHEET I OF



BORING GW-ldS

PROJECT: n l . T , _ M H l m . n 7 ^ o n PROJECT NO: 2fl 4-1 n_1 PD n

DATE: -)/•)*/*! LCCAT:CNWi 1 mi ntyl-rm . MJV —

DRILLING CONTRACTOR: <.„ . , pvp ln r s+ .Son INSPECTOR: ra^aa iTvar

D R I L L I N G METHCD: ., u » h o l l o w «;1-PTn SAMPLING METHOD: None taken —

*iirr*r«5

ELEVATION: DATUM:

SAy.rLZ

no. deoth
blows
oer 6"

1

D
E

P
T

H
5

10

15

20

25

30

35

2
•n

SOIL DESCRIPTION
density, color, SOIL, admixtures,
moisture, other notes, O R I G I N

— =9
T

::OTES: Monitorina well installed. Tip of 5.0 foot 0.010-inch
well screen set at 10.0 feet and backfilled with medium

• »

—

—
_

•j

-

machine sTc
uniform sane

to 3.0 feet. Cement-bentonite slurry from 3.0 feet to grpund surra ^
5-foot lona 6-inch diameter protective steel sleeve, with lockina w;
placed on top.

SHEET 1 Or



BORING GW-L9S

ncr, "FT"" • . .... KUoLU. . n1 in.M, im i n < ?fn r i

DATE: 2 712 /8 1

DRILLING CONTRACTOR: qrtn fxr3lQration

ORILL;:;G METHOD: 2k,, ho1iow stem

auaers
ELEVATION:

SAXrLE

no. death
blows
oer 6"

-
^

2

5

10

15

20

25

30

35

i

PROJECT NO: 284-10-lEOO

LCC:ATION- Wilminaton, I1A
INSPECTOR: CA Kraemer

SAMPLING METHOD: None taken

DATUM :

SO::L DESCRIPTION
density, color, SOIL, admixtures,
moisture,

.Bottom of

other notes, O R I G I N

boring 10 0 fppf , , . ,_.

I 5

—

—

I.'OTES: f.tpn ifor-ina well ins - fa l7^<^ Tip nf 5 D Fnnh O 01/1— i n/'h n
we>1 i ^nrean 5(a1. at. -|r) ,-) fo«»f anH • n - ,^Vfi11eH wi -l-h neHinm

^ — ̂ oo^ 1 nnrt fi-^innH Hi Atn^'ho y n fn^ f l
3] a^^H nn -hon.

F&

inr'n i no 5 1 r^
i i n i fmr-n ca',-!^

h 1 r\e* V !—. / -» -• a

SHEET 1 2? _|



BORING GW-20

PROJECT: olin-Milminaton

DATE: 2 /26 /81

DRILLING CONTRACTOR: Soil Exploration

L R 1 11 1 NG METHOD : 2V hollow stem

auaers
ELEVATION:

3Ay.ru

no.

Si-1

! 2

S-3

deoth

0' -2 '

2 '-4'

4' -5 .5 '

blows
oer 6"

]_
4

25
17
10
40

,

n
L2

2^
15
18

a

3

10

15

20

25

30

35

<

£
V!

PROJECT SO: 284-10-1EOO

LOCATION- Wilminaton, MA ..
INSPECTOR: CA Xraemer

SAMPLING METHOD: 2" SDlit SDOOn

300 Ib. hammer with 24" droo
DATUM :

SOIL DESCRIPTION
density, color, SOIL, admixtures,
moisture. other r.oces, C P I G I N

Top soil and roots, O . O ' - l . O feet
Medium dense, brown, SAND, some
gravel, trace silt, moist Grading
to dense, SAND and GRAVEL trace
silt

Very dense, gray /brown, SAND some
silt, some gravel, moist, GLACIAL
TILL

Top of Rock 15.0 feet
Run 1, 15.0 '-16. 5' Run 15. feet
Recover 1.0', 67 7. recovery
Run 2, 16. 5 '-21. 5' Run 5.0' Recover
3.9 ' , 63% recovery

Bottom of boring 21.5 feet

ij
_: '£

^ '—

^

—

•»

«>

»,>

••.

IIOTES: Monitorina well installed. Cement-bentonite slurrv from 15.0' to ••
21.5' Tin of 3.0 foot 0.010-inch
14.7' feet and backfilled with m

machine slotted well screen set at
edium uniform sand to 3.0 f^pt . C"z

bentonite slurrv from 8.0 feet to around surface. 5-foot lona 6-inc__
diameter protective steel sleeve , with locking cap, placed on top.

SHEET 1 OF I



BORING rJW-21

PROJECT: 01 in-Wilmington
DATE: 3/5/81

DRILLING CONTRACTOR: goil Exploration

L R I L L I N G METHOD-. 2V hollow stem

augers
ELEVATION:

SAMTLZ

no.

S— 1

5 2

S-3

death

n» _2 '

•7 ' _/. '

i « - A '

blows
oer 6"

]_
n
^
5
q
1 1

n
n
£

ft

1 1

1 1

a.

3

10

15

20

25

30

35

<
£
in

PROJECT NO: 284-10-1EOO

LOCATION- Wilmington, MA
INSPECTOR: CA Kraemer
SAMPLING METHOD: 2" Split Spoon

300 Ib. hammer with 24" drop

DATL'M:

SOIL DESCRIPTION
densicv, color, SOIL, admixtures.
moisture, other notes, ORIGIN

Very loose, dark brown, PEAT,
little sand, vet
Medium dense, brown, SAND, trace
silt, wet
Dense, brown/ gray SAND, some SILT,
some gravel, coo 1st GLACIAL TILL

Top of Rock 15.0 feet
Run 1, 15.0' -17. 5' Run 2.5' Recover
2.5' , 100% recovery
Run 2, 17.5'--20.0' recover 2.0'
80% recovery

Bottom boring, 20.0 feet

IIGTES: Monitoring well installed c»mt
2 0 . 0 ' Tia of 5.0 foot 3. 010-inch

_ •
_; ~J\

^. ^

—

machine ^lo^^eH Ji n^ w^l 1 er*T-e«n co
at 14.5* feet and backfilled with u n i f o r m medium «,and ^n &. n coo-t-
Cement-bentonite slurry from 4.0 feet to around enrf ;*<•»«»_ S — fnof I n n e r
inch protective steel sleeve, with lockiner rap. piao*»d nn hnp

SHEET 1 OF



3CRING GW-22S

PROJECT: Qlin-Wilminaton PROJECT NO: 284-1Q-1EOO

EAT-: 3/5/31 LOCATION- Wilminaton, :*A

DRILLING CONTRACTOR: Soil Exploration INSPECTOR : CA Kraeiner

-?ILL::;G METHOD: 2y hollow stem SAMPLING METHOD: None taken

augers
E L E V A T I O N :

- . „_ ._

no. death
blows
oer 6" D

E
PT

H
5

10

15

20

25

30

35

<

i
DATUM :

SOIL OESCRIPTION
density, color, SOIL, admixtures,
moisture, other notes, C P I 3 I N

Bottom of boring 15.0 feet

— ^~ji .-1"* — '

—

""

V

%

::OTES: Monitorino; well installed. Tip of 5.0 foot 0 .010— inch machinp si»
well screen set at 15.0 feet and backfilled with medium uniform sand
to 8.0 feet. Cement-bentonite slurry from 8.0 feet to <yronnri s u r f e r -
5-foot lono 6-inch diameter orotective steel sleeve, with locking <•
placed on top. *"

SHEET 1 OF



TEST BORING LOGSG wz;

di MILLER ENGiNEEPING & TESTING. INC.

Project

Pro jec t
Date St
Date Er

. O [ T N ru r -MTfA, ^he^t • of •

Ui lminacon. MA Rr,r,na NQ- a.--

No: 6 0 3 2 1 . 0 1 Lora t jon- 3" " .->
art. 6 / 1 9 / 3 6

»d:. 0 / 1 9 / 3 6 Su r face Elev;

Casing Sampler Groundwater Observa t ions
TYPE: Hollow Stem Aueer Snlit Spoon D A T E DEPTH CASINO AT ST AU lL IZAT lo r t P E H i G Q

SIZE:

HAMMER:

FALL:

-C

Q.
0)

10.01-

15.01-

20. Oi-

25.0JL

10.0'

Cas
bl/
f t

2 I/'" tD I 3/8" ID 6 /20 /86 - .2 ' Overni'h:

140 pounds

30 inches

Sample

No. Depth Pen. Rec.

Driller: T rnmnillw,

Help

Insp

ar. 8. Marcoux

actor:- B' ChUds

Blows/6"

S t ra ta
Change

12.0'

20.0*

Sample Descr ipt ion

Dark brown -gray, medium co fine
sand.

Dark to light gray, medium co fine
sand with gravels, (wee)

Terminated ac 20' .

PMMtiMi MUl IMU It • HI). HIM IW • Mil. KM ID • IUI. u> ill • Mil

'Mil* CMIIIOn IkMMHI M«SM»CU MUIII tliwi/twii

1 • « tm • • M >mt
• • 1 »Hm HIM W • 1* MUM M«4
1 • It VIII* 1* • '•* «"4
M. >U( ]*• «•• WM

0)

o

(I)

(2)

Remarks: (1) No saaplee required. i
(2) Hole moved after auger lose down hole ac 13.0'. '

NOteS' " '"* "**""""'• LIMI UMMIIIir TM VMHIMtl MMM» MIMM 1*11 fINt w* 1*4 ItuUlfiai .ui » .iu»i .
2) UrU UMt UXIMt «•»! UU MM !• IM MULL nO.ll «l TIMI MM WMI CMCIfltat tltllt M IM U«li>4 I— 4. FluC!.>HM>

it m nm w TM m>i»iini ur KCU» MM i* armi >>ct<« tnw IHWI mu>i »t ;M IIM «i.wi«..»,.u .><> r»t,.



TEST BORING LOGS

4 MILLER ENGINEERING & TESTING. INC.
II I !

Casino Sampler

TYPE: Ho l low S t e m Auger

SIZE: 2 l/V ID

HAMMER:

FALL:

Project :
W i l m i n g t o n . HA

Project No: 6 0 3 2 1 . 0 1

Data Star t : . 6 / :? /a6

Date End: 6 / : 7 / 3 6

St iee t i_
Boring No:

Location:

Sur face

Groundwater Observat ions

D A T E

6/30/86

DEPTH

0.6'

CA3 INQ A T S T A B I L I Z A T I O N P E R I O D

Overnlunc

a
<u
Q

5.0 '—

5.CH-

10 0'

Gas
bl/
f t

Sample

No. _De£th Pen. Rec. Blows/6*

S t ra ta
Change

4.2 '

12.0'

Sample Descript ion

Organic peat with crace fine sand
and silc.

Gray, nediua co fine sand and silt
with gravel, (uec)

T«rminaced ac 12.0'

o
•z.

en

r

Driller: T.
niM Mih tuu II • M). vlltil IM • mi. mi. «• <>> • un

Helper: R. Marcomc
I • I <ut Mn
1 - • Mil
< • t MM HUf

I • II III"

• • I* IMM
I* • M XIMi lUH
M • U MM

UM *!•• UMI

Remarks: (1) No staples required.

Notes: 1) TM luuririuriga LIMI MMiMir IM tmwiMri IIIIMUT MIMU MIL rwti t*» IM MUIIMUI iu> n .iuu<>.
21 Vtll* UVtk M<«IM« M>f UM WM !• IM MILL Mill HI IIMI u* UM1 CtMIIIOM IUIII M IM W«IM i —I. '^^

III IM LIVtk W tM IMVMMIII Mt XO* OM I* «IMI r<fMI THUI TMM MllUt >f IM MM MAtMt »»lt >t'l >v.l



TEST BORING LOGS

<& MILLER ENGINEERING & TESTING. INC.
1 " ]

Casmq Sampler

TYPE: Hollow Seem Au^er Snlit Sooon

SIZE:

HAMMER:

FALL:

Q.
<U
Q

S A f ,-.

10.OJ-

15.0^-

20.0^-

25.0J-

•\n p'

Gas
bl/
f t

2 1/4" ID 1 3/8" ID

--- 140 pounds

30 Incheij

Pro jec t

Pro jec t

: . O [ [_N_ niKMTTAr _ Sheet ' of '

Wilmington. MA Hnrmq NQ- 3-0,1

N o : 60321 .01 _ _ Locat ion- ^ C ? ' . . T

Date Star t : 6 / 2 6 / 3 6

Date End: 6 /27/ss Surface Elev;

Groundwater Observat ions

QATE DEPTH CASINO AT STABILIZATION P E R I O D

6 /27 /86 0.6' Overni-ht
1

Sample

No.

S-l

S-2

S-3

S-4

<?-.5

Depth

0-1.5'

1.5-3.0 '

3.0-4.5'

4.5-5.5 '

in_r)_in.^'

Pen.

13"

18"

18"

12"

fl"

Rec.

12"

12"

12"

6"

i"

Blows/6"

1/12-7

2-10-12

32-19-50

40-50

24-SO/2

Driller: T rnmn,,1v,

Help

Insp

ar. R. Marcoux

actor:' B. chiids

Strata
Change

3..31

4 . 2 '

14.3'

Sample Descr ipt ion

S-l: Organic peat, trace fine sand
and silc. (moisc).
S-2: Same as S-l. (wee)
S-3: Very dense, brown, medium co
fine silcy sand (wee) .

S-4: very dense, medium to fine,
grey, silty sand with gravel (wet) .

S-S: Same as S-4. (wet)

Terminated ac 14.3' on bedrock.

MHMMI MiM IHCI It !•!. UI1U III • Ml). M 111 • IUI. •*> lit • Mil

CMIIM cwiimn iftMMMi tutmmm man !»•»••««>
1 • ! «MT M»l • • • MM I«M>

2 • 1 Hft • • M iMH
• • 1 «iw« Miff U • M itxm IWK
1 • It HIM » • M UMI

M. *u» tf* «!«• M*U

0)

0
T

(1)

(2)

(3)

emar S. (1) TQ cnrMdC(J CMing 300 fc< haamer ac 6.0'. (3) Hole aoved afcer excessive boulders at 1 4 ' .
(2) Pushing pebble, high blow counc. (41 Boulder core ac 11.0-12.0'.

NOteS* " '"* <r<u""uria> IIM1 *U*tMmt n« ifMWIMII in»»lll«> MTMU MIL FW1I *•• tut rtulltlU iui 11 -J»0u.«..
21 ittffi klvCt. MMIMI wx M<* MM M rut MIIL noKi <r riMi M« «»M* c«Miri*» tuiit j« IM M«I»< L— t. ftuciiuiiMi

u rii iivfi. a* mi <MHMH»r» MT «C«M tut '« oiirti »C?MI THM rM« »ituf »i IM TIM n»»w-i-,»ii ..** «ci.



TEST BORING LOGS

MILLER ENGINEERING S. TESTING, INC.

Casinq

TYPE: Hollow Stan Auger

SIZE: 2 t /<." ID

HAMMER:

FALL:

Sampler

Spli t Snoon

I 3/8" ID

140 pounds

10

Pro ject : 01 TN nn-:HTr,M.
W i l m i n a c o n . MA

Pro jec t No:
Date Start :_
Date End:

60121.01
7/3 /86
7 / 5 / 8 6

Sheet L_of !_
Boring No: _ 3--»s
Location: See ? i .

Sur face Elev

Groundwater Observat ions

D A T E

7/21 /86

DEPTH CASING A T STABIL IZAT ION PEf l lOO

Overni^hc

a
Q>

.Q_

5.0'—

o.ai-

5.CH-

0.V-

5. 0^

n1

Gas
bl/
f t

Sample

No. _Deeth_ Pen. Rec. Blows/6

Strata

Change

9.0'

14.0'

Sample Descr ipt ion

Peac, organica wlch trace of fine
alley sand.

Brown co gray, medium co fine silcy
sand.

Teralnaced at 14.0'.

(1)

T
r
T

Driller:

Helper:

Inspector:1 a. Child.

T. Comouiica

a^

MU. HTM IM • mt. MM (J* • nil. -• m •
I CMlMBItt WUlf

I • I •>« mn
J - « an
• • 1 •!!• MW»
1 • II HIM

U • M
M • !•

Remarks:
(I) No samplci needed.

NoteS* " '"* "•"'"C""*' »•'•«« MMISUf TM AmailMK MUMUT HTWU Ulk tlHI «• TM llmillMl MI II »•«»«..
2) Mtril I4ML IIAtlMI Wit Ml* MM II IMt MIU. Mt.ll »l TIMI M* M*U MMITIMI »I»UI M ml MtliM lOtl. KutlUAllO«l

1* TM Uffl W tM IMMMMtlU MT KCM MX T* (INU MCTOM TDM AMI fMIUf <l IM >IM «AMU.14>II »4il MM.



CSA MONITORING WELL
STRATIGRAPHIC AND INSTRUMENTATION LOGS



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-4D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JUNE 21, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

-5.0

-7.5

•10.0

-12.5

•15.0

-17.5

. on r\

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP— SAND, medium grained, brown, wet,
out wash

— saturated

SP-SAND, fine to medium grained, brown,
saturated

Same, except fine grained, some silt

SW-SAND, medium to coarse grained, trace
gravel

GC-GRAVEL, some sand, ice-contact deposit

\BEDROCK - spoon refusal /
END OF OVERBURDEN HOLE O 14.2 FT. BGS

ELEVATION
ft AMSL

79.2J
77.5

66.0

6J.3

MONITOR
INSTALLATION

I'l |'

P

r

1

1

*!

j

• CEMENT/
BENTONITE
GROUT

2.0

PVC PIPE

Lm* BENTONITE
II IU PELLET SEAL

|jj

E •:

|:|:

~ v

— '•'.'•

a *

| j;

9x

t**"J

BOREHOLE

• SAND PACK

VCLL SCREEN

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

s
A
T
F

X
X
X
X
X
X
X

-

v'
A
L
U

8

14

18

16

6

63

41

p
I
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^V WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-37)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-4D
(Page 2 of 2)

COMPLETED: JUNE 21. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH

ft BGS

- 12.5

- 15.0

- 17.5

- 20.0

- 22.5

- 25.0

• 27.5

- 30.0

- 32.5

- 35.0

- 37.5

- 40.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderately fractured,
fractures subvertfcal with minor weathering,
fracturing/joints diminish 9 21.0 ft BGS

END OF HOLE @ 21 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

63.5

56.5

MONITOR
INSTALLATION

•'.' ~

£1

V =

:i =

-• 6'#
BOREHOLE

• SAND PACK

SCREEN

SCREEN DETAILS:
Screened Interval:
9.0 to 19.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand

7.0
pack interval:
to 21.0' BGS

Material —Coarse Sar

Bl
EN
DT
RE
OR
CV
KA

L

id

-

RN
UU
NM

B
E
R

1

2

CR
OE
R C
EO

V
E
R
Y

%

80

R
0
D

%

0

WR
AE
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-40S

PROJECT NO.: 3683 DATE COMPLETED: JULY 29. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1 / 4 " HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

•5.0

•7.5

-10.0

•12.5

- 1 ^ nI O.U

•17.5

•22.5

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigraphy see log GW— 40D

END OF HOLE • 20.0 FT. BGS

ELEVATION
ft AMSL

88.46
86.4

MONITOR
INSTALLATION

_ •̂••••̂

^
I
%
£
£'

\

nn
1
1
1
;|

:| |

i;:|

::|

I

1

11
i
1

1

I
•.•

I

SCREEN

•*]

• CEMENT/
BENTONITE
GROUT

ft
PVC PIPE

^ 6.,

BOREHOLE

• BENTONITE
PELLET SEAL

• SAND PACK

DETAILS:
Screened Interval:

10.0 to 20.0* BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
8.0 to

Material
20.0' BGS
-Coarse Sand

SAMPLE
Nu
M
B
E
R

S
T
A
T
E

'v'
A
L
U
E

P
I
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (1-39)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-40D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 10, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

•5.0

•7.5

•10.0

•12.5

•15.0

. 17 RI /.O

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRAT1GRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP— SAND(FILL), fine to medium grained, trace
gravel, yellow brown, dry

SP-SAND, fine to medium grained, dark brown,
moist, outwash
— saturated

SW-SAND, fine to medium grained, brown,
saturated, outwash

•vML— SILT, some fine sand, brown, outwash ^
SW-SAND, fine, medium and coarse grained,
brown, saturated, outwash

ML— SILT, some fine sand, brown, saturated

SW-SAND, fine to coarse grained, some fine
to medium gravel, brown, saturated, ice-
contact deposit

SW/GW-SAND and GRAVEL, fine to coarse sand,
fine to medium gravel, brown, saturated, ice-
contact deposit

- coarse gravel, hard drilling to end
of boring

ELEVATION
ft AMSL

88.00
86.4

79.4

fiR QOo.y
68.4

62.9

61.9

58.4

MONITOR
INSTALLATION

sr;
if.

*t

\
«
t
,

\
1
P
2
v

I

I
?
i
'
!

31

\
ft
j

'i
j

*i

(
*f

*

\

\
i

i
»
I
i

1

'.T

io
*)
ft

'.

^

;
':t

\
•£
L*-

yr

^

|
^|
5
s
s

:̂i.
i

'A
?

'•i-i
£
\

1
i
35

$

A

?i

I

S

]

__6.0
BOREHOLE

• CEMENT/
BENTONITE
GROUT

PVC PIPE

1J« BENTONITE
ij PEUXT SEAL

f'4" SAND PACK

SAMPLE
Nu
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

13SS

14SS

15SS

16SS

s
T

X

A

E

X
X
*~l

x
x
x
x

Y/\
r i

X
x

I
\ /x
Xxi \

'v'
A
L
U
E

14

12

15

32

42

32

46

23

10

12

6

6

56

86

59

64

Pi
D

'ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND S STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG a-*»)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-40D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 10. 1991

CLIENT: OLIN CORP. ' DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-35.0

-37.5

•40.0

•42.5

-45.0

•47.5

•50.0

-52.5

-55.0

-57.5

-60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION * REMARKS

BEDROCK - spoon refusal

END OF OVERBURDEN HOLE @ 40.0 FT. BGS

•

ELEVATION
ft AMSL

47.4

46.4

MONITOR
INSTALLATION

•'• '
 =

£ =

;!; |

2"#
PVC PIPE

• SAND PACK

WELL SCREEN

BOREHOLE

SAMPLE
N
U
M
B

R

17SS

18SS

s
T
A
T
E

X
X

V
A
L
U
E

41

>100

p
i
D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^> WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L'40)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-40D
(Page 3 of 3)

COMPLETED: JULY 26. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

- 37.5

- AC\ f\•HJ.U

- 42.5

. AC^ f\4D.U

- 47.5

• 50.0

• 52.5

- 55.0

- 57.5

• 60.0

- 62.5

• 65.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss). slightly to moderately
fractured, fractures are slightly weathered

END OF HOLE @ 45 FT. BGS

-

E
L
E
V
A
T
1
0
N

ft. AMSL

A£ A4O.*r

A1 A41.4

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

£ =

•'.• —

'•:• =

'•'.'• =

;̂

-• 6-0
BOREHOLE

• SAND PACK

SCREEN

SCREEN DETAILS:
Screened Interval:

35.0 to 45.0' BGS
Length -10.0
Diameter -2.0"
Slot f
Material
Sand
33.0

10
-Plastic

pack interval:
to 45.0' BGS

Material

81
EN
DT
RE
OR
CV
KA

L

-Coarse Sand

RN
UU
NM

B

R

1

CR
OE
R C
EO

V
E
R
Y

%

65

R
0
D

%

40

W R
A E
T T
EU
RR

N

%

MQIES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND * STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-4i)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-42S

PROJECT NO.: 3683 DATE COMPLETED: JUNE 21, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

-32.5

STRAT1GRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigraphy see log GW-42D

END OF HOLE O 18.5 FT. BGS

ELEVATIOh
ft AMSL

84.16
84.5

Aft noo. u

MONITOR
INSTALLATION

fe=i
M
mu
1

•'.' i
''.' —

:'•': =
':: i

:•; =
:'•: =

:i; |

LJi

* CEMENT/
fj BENTONITE

A GROUT

I" BENTONITE
i PELLET SEAL

• PVC PIPE

: 6mt
\ BOREHOLE

7 • SAND PACK

VCLL SCREEN

J

SCREEN DETAILS:
Screened Interval:
8.5 to 18.5' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
6.0 to 18.5' BGS

Material —Coarse Sand

SAMPLE
Nu
M
B
E
R

S

A
T
E

'v'
A
L
U
E

P
I
D

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-«)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-42D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 21, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

-.12.5

•15.0

•17.5

20.0

•22.5

OC. f\' 23.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION tt REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

GW-GRAVEL, some sand, brown, dry, ice-contact
deposit

SW-SAND. some silt, brown, wet

SP— SAND, medium to coarse grained, trace
gravel, light brown, saturated, ice-contact
deposit

GW/SW-GRAVEL and SAND, hard drilling to end
of drilling

ELEVATION
ft AMSL

84.16
84.4

60.9

MONITOR
INSTALLATION

I

I

BOREHOLE

• CEMENT/
BENTONITE
GROUT

. 2"0
PVC PIPE

BENTONITE
PELLET SEAL

• SAND PACK

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

s
T
A
T
E

X

X
1""'

y\
X
X
X
X
X
x
X
y
/\

'v'
A
L
u
E

>100

22

28

29

26

17

14

6

23

11

9

pi
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-42>
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-35.0

•37.5

•40.0

•42.5

•45.0

•47.5

•50.0

52.5

•55.0

•57.5

•60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION ft REMARKS

\BEDROCK /
END OF OVERBURDEN HOLE @ 39.0 FT. BGS

ELEVATION
ft AMSL

45.4

HOLE DESIGNATION: GW-42D
(Page 2 of 3)

DATE COMPLETED: JULY 21. 1991

DRILLING METHOD: 4 1/4 /NX

CRA SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

=

5i

E

|

ibcdL

PVC PIPE

— SAND PACK

WELL SCREEN

BOREHOLE

SAMPLE
N
U
M
B

R

12SS

s
T
A
T
E

z

'N'
V
A
L
U
E

>100

p
1
0

Cppm!

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L~43)

(BEDROCK)
PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

- 37.5

- 40.0

- 42.5

- 45 0^ -*J. \J

• 47.5

- 50.0

• 52.5

• 55.0

- 57.5

• 60.0

• 62.5

• 65.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): slightly to moderately
fractured, fractures are subvertfcal to
near horizontal, little weathering on
fractures

END OF HOLE © 44 FT. BGS

E
L
E
V
A
T
|

0
N

ft. AMSL

HOLE DESIGNATION: GW-42D
(Page 3 of 3)

DATE COMPLETED: JULY 21. 1991

DRILLING METHOD: 4 1/4 / NX

CRA SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

;|

;1
; I
. ~

|
E

•• SAND PACK

WELL
SCREEN

BOREHOLE

SCREEN DETAILS:
Screened Interval:

34.0 to 44.0' BGS
Length -10.0'
Diameter -2.0"
Slot j 10
Material —Plastic
Sand pack interval:

30.0 to 44.0' BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material —Coarse Sand

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

55

R
0
0

%

45

WR
AE
T T
EU
RR

N

%

N2IES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED

41(1"



STRATIGRAPHIC AND INSTRUMENTATION LOG <L-44)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-43S

PROJECT NO.: 3683 DATE COMPLETED: JUNE 24, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

5.0

•7.5

-10.0

•12.5

•15.0

•17.5

-20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigrophy see log GW-43D

END OF HOLE O 18.0 FT. BGS

ELEVATION
ft AMSl.

87.36
85.6

67.6

MONITOR
INSTALLATION

tfC
£
|

i
r^

$
1
1̂
_-

EO

I

1

1

•: =
'.-: E

•:• =

:•: =
':• =

:;': |

X E

m

'it

SCREEN

]

• CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET SEAL

2"#
PVC PIPE

6-0
BOREHOLE

• SAND PACK

WELL SCREEN

DETAILS:
Screened Interval:
8.0 to

Length
18.0 BGS

-10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
6.0 to

Material
18.0 BGS
-Coarse Sand

SAMPLE
Nu
M
B

R

S
T 'v'

A

U

P
I
D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CID WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-«)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-43D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JULY 17, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

10.0

•12.5

•15.0

•17.5

•20.0

•22.5

-25.0

•27.5

30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION
| ft AMSL

REFERENCE POINT (Top of Riser)
GROUND SURFACE

GW- GRAVEL, pebbles and well rounded
boulders, some sand, brown, dry, ice-
contact deposit

— saturated

SW-SAND, fine to coarse grained, gravelly,
brown, saturated
— softer

Same, except trace gravel

GW-GRAVEL, some sand, very hard, cobbles

- very hard

SW-SAND, fine to coarse grained, some
gravel, some silt, dense

\BEDROCK - spoon refusal /
END OF OVERBURDEN HOLE & 29.0 ft. BGS

87.97
85.6

78.1

59.6

ce fsOO.O

MONITOR
INSTALLATION

S]=

tr
b
|

~P

1

1
I
3

I
1
1
r

I
\

ir CEMENT/
BENTONITE
GROUT

',

\ 2"#
! PVC PIPE

1

; BOREHOLE
t

'!

11
H H" BENTONITE
U 11 PELLET SEAL
E« HH

;

; E :

• 5 (

:. l::

=
E

E

z

|

^

'-''-'

\ • SAND PACK

WELL SCREEN

j

m r.
NX CGREHOLE

SAMPLE
N
u
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

s
A
T

X
X
A
X
x/\
X
xx
x
x/\

x
X

m
c
r-

>
<

z

43

46

80

80

23

35

26

44

13

>100

19

>100

p
i
0

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.105)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-65D
(Page 1 of 4)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 5, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

•5.0

•7.5

-12.5

. « C f\1O.U

•17.5

-20.0

-22.5

•25.0

27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

SP-SAND(FILL), some organics, trace gravel,
medium grained, brown

Same, except little gravel, little clay, moist

Same, except saturated

PT— PEAT, fibrous plant material, very soft,
black

SW— SAND, trace gravel, stiff, medium to coarse
grained, brown and gray

SP-SAND, some silt, stiff, fine grained, gray

Same, except very fine grained

ELEVATION
ft AMSL

34. i '9
82.4

75.4

72.4

67.4

MONITOR
INSTALLATION

tfn:
1
5
k

;i

i

\

f-

1

i

*

tei
i
•;

'

i

|

1

?

1

I
6

5
:*
F

— p
=p

I
N-''

tf

1

|

I

1
|

i PVC PIPE

1

i1
I • CEMENT/
§ BENTONITE
| GROUT

i
1- — e"*
1 BOREHOLE

f

1

5

1

SAMPLE
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

s
A
T
E

X
X
Xx
X

X

X

X

X

V
A
L
u
E

17

28

13

20

2

22

17

8

27

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^> WATER FOUND !Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 4.105)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-65D
(Page 2 of 4)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 5. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•37.5

. An n

•42.5

-45.0

•47.5

-50.0

•52.5

•55.0

-57.5

•60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

Same, with some laminar bedding

Same, except fine to medium grained

ELEVATION
ft AMSL

MONITOR
INSTALLATION

1
|

f

t

5|
&
wi

|

V?

1
i

••V

f
Cr

i

\
\
*

i

1
i

i

|
1

a

| PVC PIPE

&

K

V:

^ • CEMENT/
?f BENTONITE
;j GROUT

^
isi

1 BOREHOLE

i
£

f

s
jjj
J?

SAMPLE
N
U
M
B

R

10SS

11SS

12SS

13SS

14SS

15SS

16SS

I

X

X

X

X

/

X

X

P
IC

I-
X

Z

17

23

19

22

38

23

23

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (LIOS)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-65D
(Page 3 of 4)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 5, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-67.5

70.0

-72.5

75.0

77.5

80.0

82.5

85.0

87.5

90.0

•92.5

95.0

•97.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

SW-SAND. very stiff, fine to coarse grained,
gray

Same, except coarse grained

SP— SAND, some silt, very stiff, fine to medium
grained, gray

SW-SAND, some silt, clay and weathered rock
fragments, very stiff to hard, fine to coarse
grained, gray and white

\BEDROCK /
END OF OVERBURDEN HOLE O 95.5 FT. BGS

ELEVATION
ft AMSL

2.4

-5.6

4f\ C

i T 1

MONITOR
INSTALLATION

*ii
\
1ii
Ii
!

i

i

|
:
i

i

i
1
b

!
i
!
|

k CEMENT/
BENTONITE
GROUT

2"«
PVC PIPE

• BENTONITE
PELLET SEAL

6'»
BOREHOLE

• SAND PACK

WELL SCREEN

SAMPU
N
U
M
B

R

17SS

18SS

19SS

20SS

21 SS

22SS

s
A
T
E

X

X

X

X

X

k
m

c
i-
x
z

26

30

47

>100

>100

>100

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L106)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-65D

(Page 4 of 4)
PROJECT NO.: 3683 DATE COMPLETED: AUGUST 6. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH

ft BGS

• 95.0

• 97.5

•100.0

•102.5

•105.0

•107.5

•110.0

•112.5

•115.0

•117.5

•120.0

•122.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): light gray, medium to
coarse grained, fractured

END OF HOLE 0 100.5 FT. BGS

E
L
E
V
A
T
I
0
N

ft. AMSL

1 /? Q

1C Q

MONITOR
INSTALLATION

:•'. = : : 6'*
::: = : : BOREHOut

x = :r • SAND PACK

X = !

;:; = :| SCREEN
i I :;

SCREEN DETAILS:
Screened Interval:
85.5 to 100.5' BGS

Length -15.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
83.5 to 100.5' BGS

Material -# 2 Sand

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

80

R
Q
0

%

0.0

WR
AE
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG (uoe)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-66D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 22. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-2.5

•5.0

-7.5

-10.0

•12.5

-15.0

•17.5

•20.0

-22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

XOL-TOPSOIL /-
SP-SAND(FILL), some silt, trace gravel, soft,
light brown, dry
Same, except fine to medium grained, very
stiff

SW-SAND, some gravel, fine to coarse grained,
gray, damp to moist
Same, except medium to coarse grained,
saturated

SW/GW-SAND and GRAVEL, medium to coarse
grained, gray and brown, saturated, ice-contact
deposit

Same, except soft, fine to medium grained

SP-SAND. very stiff, medium grained, light
-\brown and gray, saturated /•

SW/GW-SAND and GRAVEL, medium to coarse
grained, light brown and gray, saturated

ELEVATION
ft AMSL

90.32
88.3

87.8

82.3

78.3

60.3

59.3

MONITOR
INSTALLATION

!̂
I

i

i
j

\

|

\
\

1

— D

T

B" CEMENT/
Kg BENTONITE
K| GROUT

1

1" «"•
| BOREHOLE

\
$
1

if PVC PIPE

Hp BENTONITE
S PELLET SEAL

SAMPLJ
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

s
T
A

Ex
X
Xx
X
XX
X
X

x
x

'v'
A
L
U
E

10

10

45

>100

30

24

17

58

75

25

>100

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND S STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG (uoa)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-66D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 22, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-35.0

•37.5

. A r\ n

•42.5

-45.0

•47.5

•50.0

•52.5

•55.0

•57.5

-60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

Same, except gray and brown, saturated

\BEDROCK /

END OF OVERBURDEN HOLE O 40.0 FT. BGS

ELEVATION
ft AMSL

Aft T

MONITOR
INSTALLATION

'.•'. •;

|I

•:• E
XE

|:1

M

£

2' 9
PVC PIPE

6'#
BOREHOLE

SAMPLE
Nu
M
B
E
R

12SS

s
T
A
T
E

X

V
A
L
U
E

38

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L109)

(BEDROCK)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

- 37.5

• 40.0

• 42.5

• 45.0

• 47.5

• 50.0

• 52.5

- 55.0

• 57.5

• 60.0

• 62.5

• 65.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss); metasedimentary,
crystalline, fine grained, black and green,
some white quartz bands, fractured, with
weathered chlorite along fractures

END OF HOLE O 47.5 FT. BGS

E
L

V
A
T
1
0
N

ft. AMSL

48. J

40.8

HOLE DESIGNATION: GW-66D
(Page 3 of 3)

DATE COMPLETED: JULY 22, 1992

DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

CRA SUPERVISOR: S. SWANSON

MONITOR
INSTALLATION

i

E

a

•

'* • SAND PACK

- 6"«
BOREHOLE

* WELL
SCREEN

SCREEN DETAILS:
Screened Interval:
33.0 to 43.0* BGS

Length -10.0'
Diameter -2.0"
Slot | 10
Material -PVC
Sand

31.0
sack interval:
to 47.5' BGS

Material -# 2 Sand

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B
E
R

1

2

CR
OE
RC
EO

V
e
R
Y

%

98

98

R
0
D

%

0.0

0.0

WR
A E
T T
EU
RR

N

%

MPJES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG o.m)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-66S

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 3, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

• J 5£*• *J

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW— 66D

END OF HOLE O 19.0 FT. BGS

ELEVATION
ft AMSL

90.15
88.4

MONITOR
INSTALLATION

*q~
tn
I

I
pei

,.,

::: =

•!• ^

;!;i

'.''. —

I

i

1
&
8
|I

I
I
jj:

ijt

SCREEN

P

• CEMENT/
BENTONITE
GROUT

PVC PIPE

• BENTONITE
PELLET SEAL

• SAND PACK

BOREHOLE

VCLL SCREEN

DETAILS:
Screened Interval:
9.0 to 19.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
7.0 to

Material
19.0' BGS
-# 2 Sand

SAMPU
Nu
M
B
E
R

S
T
A

E

"v"
A
L
U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG 0.125)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-67D
(Poge 1 of 4)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 2, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

2.5

5.0

7.5

10.0

•12.5

•15.0

•17.5

20.0

-22.5

•25.0

•27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

•vOL-TOPSOIL, trace gravel, dark brown /-
SW-SAND, little gravel, little silt, very dense,
tan and white, dry

Same, except trace gravel, medium dense,
medium to coarse grained, tan, moist, some
iron staining

SP-SAND, trace gravel, medium dense, fine
§ rained, tan, moist, some iron staining

ame, except medium grained, saturated

ELEVATION
ft AMSL

1O0.39
98.2
97.7

82.7

MONITOR
INSTALLATION

ffij

I

!

,j

j

\

\

if9 \

\ •• CEMENT/
; BENTONITE

!• GROUT

!— 5-#
I BOREHOLE

i 2-#
PVC PIPE

1 • NATIVE
; MATERIAL

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

s
T
A

Ex
X
H
X
X
Ax
x
x

X

x

V
A
L
U
E

50

60

>100

36

35

27

15

14

9

17

22

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND !Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.125)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-67D
(Page 2 of 4)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 2, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•35.0

•37.5

•40.0

•42.5

•45.0

•47.5

-50.0

-52.5

•55.0

•57.5

•60.0

-62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

Some faint bedding

Some faint bedding

Some faint bedding

Same, except fine to medium grained

Same, with some silty layers, iron staining

Fractured and weathered rock (O 66.0 ft BGS)

ELEVATION
ft AMSL

MONITOR
INSTALLATION

— 5"#
BOREHOLE

•• NATIVE
MATERIAL

PVC PIPE

• BENTONITE
PELLET SEAL

SAMPLJ
N
U
M
B
E
R

12SS

13SS

14SS

15SS

16SS

17SS

18SS

s
A
T
E

X

X

X

X

X

X

X

Z
X

-
J
D

L
J

20

24

26

26

28

26

47

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CUD WATER FOUND S STATIC WATER LEVEL X

Ilk



STRATIGRAPfflC AND INSTRUMENTATION LOG <LHT)
(OVERBURDEN)

PROJECT NAME: OLIN (USA) HOLE DESIGNATION: GW-75D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: MAY 6, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

5.0

-7.5

•10.0

12.5

15.0

•17.5

•20.0

22.5

25.0

•27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SW-SAND, fine to coarse grained, brown,
out wash
— saturated

SP/SW-SAND, interbeds, poorly graded and
well graded, medium to coarse grained, brown
ice contact deposits

SW-SAND, medium to coarse grained, brown

ELEVATION
ft AMSl.

83.49
81.4

71.4

62.2

MONITOR
INSTALLATION

\

i\
Ii

\

I
ji
:
i
{
i
;
'f

I

i

<i

i
i

— J • ROAD BOX

||« CONCRETE SEAL

W PVC PIPE

I
1
i
iiI
i
3

! • CEMENT/
i BENTONITE
ij GROUT
i

•. BOREHOLE

i
i

i

1

i

'
i
1

hBENTONITE
PELLET SEAL

SAMPLE
N
u
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

8SS

9SS

s
T
A
T
E

X
X
Xx
X

A

X

X

V
A

u

19

22

16

25

17

40

32

24

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS <CD WATER FOUND !2 STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (LH?)
(OVERBURDEN)

PROJECT NAME: OLIN (USA) HOLE DESIGNATION: GW-75D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: MAY 6. 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

•37.5

•40.0

42.5

•45.0

•47.5

-50.0

•52.5

•55.0

-57.5

•60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION ft REMARKS

\BEDROCK - refusal /
END OF OVERBURDEN HOLE O 41.0 FT. BGS

ELEVATION
ft AMSL

40.4

MONITOR
INSTALLATION

• BENTONITE
PELLET SEAL

PVC PIPE

! WELL SCREEN

1 BOREHOLE

|

SAMPLE
N
U
U
B

R

10SS

11SS

s
A
T
E

X

X

m
c
r
-
x
z

40

>100

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 2 STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (Li25)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-67D
(Page 3 of 4)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 2, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•67.5

•70.0

•72.5

•75.0

-77.5

-80.0

•82.5

•85.0

•87.5

•90.0

•92.5

•95.0

•97.5

STRATIGRAPHIC DESCRIPTION it REMARKS

Same with trace clay and silt

SW-SANDCTILL). some clay, trace gravel and
weathered rock, hard, medium to coarse
grained, tan and gray

FRACTURED BEDROCK

\BEDROCK /
END OF OVERBURDEN HOLE O 83.0 FT. BGS

ELEVATION
ft AMSL

22.7

17.2

15.2

MONITOR
INSTALLATION

m B" BENTONITE
B B PELLET SEAL

:

|

=

=

:

^

E

\

i 2'9
PVC PIPE

•• SAND PACK

BOREHOLE

HO COREHOLE

.-*

SAMPLJ
N
U
M
B

R

19SS

20SS

s
T
A
T
E

X
^sc

m
c
r-

>
<

z

61

>100

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L126>
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-67D
(Page 4 of 4)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 2, 1992

CLIENT: OLIN DRILLING METHOD: HQ CORE

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH

ft BGS

• 82.5

• 85.0

• 87.5

• 90.0

• 92.5

95.0

97.5

•100.0

•102.5

-105.0

•107.5

-110.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): black, fine grained,
irregular white and green veins (1-5mm),
weafcly fractured

END OF HOLE O 88 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

at n

MONITOR
INSTALLATION

\ 1 '•; •• SAND PACK

\ 1 '*. VCLL SCREEN

' = *i RORFHOI F

i : — 4"# HQ
E : COREHOLE

5=" WELL POINT

SCREEN DETAILS:
Screened Interval:
72.5 to 87.5' BGS

Length -15.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
68.0 to 83.0' BGS

Material -# 2 Sand

Bl
EN
DT
RE
OR
cv
KA

L

RN
UU
NM

B
E
R

1

2

CR
OE
RC
EO

V

R
Y

%

75

75

R
0
D

%

100.0

100.0

WR
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.127)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-67S

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 2, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-2.5

5.0

7.5

10.0

•12.5

•15.0

•17.5

•20.0

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-67D

END OF HOLE « 28.0 FT. BGS

ELEVATION
ft AMSI.

10O.61
98.4

70.4

MONITOR
INSTALLATION

. jf̂ ^^m^^^^

ff =-rSTS
i

£

j

"\

£J

|̂  6"»
| BOREHOLE

* ts\; m
• ra

' 1
, W
i F
: 1

« r-. i1i i\
1
i
5

i

• CEMENT/
\ BENTONITE
[ GROUT

i

|

\ 2-0
g PVC PIPE
i

Ii
m §• BENTONITE
M m PELLET SEAL

II

|

SCR

; =

1

•j" SAND PACK

< VCLL POINT
EEN DETAILS:

Screened Interval:
17.5 to 27.5' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:

15.0 to 28.0' BGS
Material -# 2 Sand

SAMPLJ
Nu
M
B
E
R

S

A
T
E

'v'
A
Lu

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND !Z STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (un)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-68D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JULY 23. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

2.5

5.0

7.5

-12.5

15.0

17.5

20.0

22.5

•25.0

-27.5

30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

^Aspahlt and road base -
SP-SAND(FILL). some silt, trace gravel, very
stiff, light brown
Same, except some gravel, little silt and clay,
very stiff, gray

SP-SAND, some silt, some clay, trace gravel,
some organic matter, very stiff, dark brown
and gray

SW— SAND, some clay, some gravel, very stiff
to hard, medium to coarse grained, brown and
§ray, moist

ame, except saturated

\BEDROCK /
END OF OVERBURDEN HOLE O 11.0 FT. BGS

ELEVATION
ft AMSL

90.16
90.3

89.7

DQ r

79.3

MONITOR
INSTALLATION

i, , J— ROAD BOX

|H tjjr CEMENT/
M H| BENTONITE

• H PELLET SEAL

|;ij rj PVC PIPE

:;: = : BOREHOLE

X = * • SAND PACK

:•:=::
y. I * WELL SCREEN

f: i :

SAMPLJ
Nu
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

s
A
T
E

X
X
X
xx
x

'v'
A
L
U
E

42

63

50

88

>100

XI 00

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (LUZ)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-73S

PROJECT NO.: 3683 DATE COMPLETED: APRIL 19. 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

2.5

5.0

7.5

-10.0

12.5

•15.0

•17.5

•20.0

22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS ELEVATION
| ft AMSL

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For straigraphy see GW-73D

END OF HOLE O 25.0 FT. BGS

83.39
83.4

58.4

MONITOR
INSTALLATION

~1 ,J- ROAD BOX
T?
Iff CONCRETE SEAL

i
:

•
y

! • CEMENT/
i. BENTONITE
i GROUT

5'*
i BOREHOLE

11
m H" BENTONITE
i i PELLET SEAL

[

SCR

y

~

|

=

EE

PVC HPE

• SAND PACK

WELL SCREEN

V DETAILS:
Screened Interval:

15.0 to 25.0' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
13.0 to 25.0' BGS

Material -Medium Sand

SAMPLE
N
U
U
B

R

S

A
T
E

m
c
r-

>
<

2

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (LIW)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-73D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: APRIL 19, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

•2.5

•5.0

7.5

10.0

-12.5

•15.0

-17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP-SAND, some organic matter, brown, moist

Same, with some silt

Same, except saturated

SW-SAND. fine to coarse grained, tan,
-^saturated /•

SP-SAND. some silt, brown, saturated

SW-SAND, fine to coarse grained, saturated

ELEVATION
ft AMSL

83.49
83.8

76.4
75.4

68.4

MONITOR
INSTALLATION

•̂1J— ROAD BOX

!• CONCRETE SEAL

1

r r«
PVC RPE

.

BOREHOLE

• CEMENT/
BENTONITE
GROUT

SAMPLE
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

s
T
A
T
E

X
Xx
X
X
X

X

X

X
X

I

7

6

12

15

13

11

10

21

13

18

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL JE



STRATIGRAPfflC AND INSTRUMENTATION LOG (L140)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-73D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: APRIL 19, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

•35.0

•37.5

•40.0

-42.5

•45.0

•47.5

•50.0

52.5

-55.0

•57.5

•60.0

62.5

•65.0

STRATIGRAPHIC DESCRIPTION ft REMARKS

SP-SAND, some silt, brown, saturated

SW-SAND, coarse grained, saturated

— boulder

SP-SAND, brown, saturated

\BEDROCK /
END OF OVERBURDEN HOLE 9 58.0 FT. BGS

ELEVATION
ft AMSL

48.4

33.4

29.4

25.4

MONITOR
INSTALLATION

!

i

•.

• CEMENT/
BENTONITE
GROUT

— 5-0
BOREHOLE

' ff
PVC PIPE

• BENTONITE
PELLET SEAL

• SAND PACK

WELL SCREEN

SAMPLJ
N
U
M
B
E
R

11SS

12SS

13SS

14SS

15SS

s
A

E

>!
X

X

X

X

V
A

U
E

18

14

20

10

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND !Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG <LU1>
(BEDROCK)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

• 57.5

- 60.0

• 62.5

• 65.0

• 67.5

• 70.0

• 72.5

• 75.0

• 77.5

• 80.0

• 82.5

• 85.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): heavily fractured, highly
weathered

END OF HOLE O 64.5 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

Of 0JC3.O

1O Tiy.\j

HOLE DESIGNATION: GW-73D
(Page 3 of 3)

DATE COMPLETED: APRIL 14. 1993

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: M. JEFFREY

MONITOR
INSTALLATION

i

=
~
i
=

|

i
1

BOREHOLE

WELL
SCREEN

SAND PACK

SCREEN DETAILS:
Screened Interval:

54.5 to 64.5' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand
52.0

pack interval:
to 64.5' BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material -Medium Sand

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

%

50

R
0
D

%

WR
AE
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG am)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-70D
(Page 2 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JULY 28. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•35.0

37.5

•40.0

•42.5

•45.0

• 47 5^ 1 • «J

50.0

•52.5

55.0

•57.5

60.0

62.5

65.0

STRATIGRAPHIC DESCRIPTION ft REMARKS

SW-SAND(TILL), little gravel, brown

Same, with some iron staining

\BEDROCK /
END OF OVERBURDEN HOLE O 57.0 FT. BGS

ELEVATION
ft AMSL

48. J

MONITOR
INSTALLATION

1ft
R,

i
j
1
£

I
«

3
>

i

• CEMENT/
BENTONITC
GROUT

ii— «
la |j PVC PIPE

II
I B" BENTONITE
m R PELLET SEAL

|

=

=

E

»̂

BOREHOLE

• SAND PACK

MCLL SCHttN

SAMPLE
N
u
M
B
E
R

14SS

15SS

16SS

s

A
T
E

X

X

X

'v
A
L
U
E

37

40

68

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL 3C



STRATIGRAPfflC AND INSTRUMENTATION LOG <L117)

(BEDROCK)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CUENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH

ft BGS

• 55.0

- 57.5

• 60.0

62.5

65.0

• 67.5

70.0

72.5

75.0

- 77.5

- 80.0

82.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): black and gray, medium
to coarse grained, fractured

END OF HOLE 6 62 FT. BGS

E
I
E
V
A
T
I
0
N

ft. AMSL

rc T33. J

7/7 T+JU.3

HOLE DESIGNATION: GW-70D
(Page 3 of 3)

DATE COMPLETED: JULY 22, 1992

DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

CRA SUPERVISOR: S. SWANSON

MONITOR
INSTALLATION

:•: =

:'•: =

> r

;:. !

I; =
•: =

•: \

|£

SCREEN

6-»
BOREHOLE

• SAND PACK

WELL
SCREEN

DETAILS:
Screened Interval:

52.0 to 62.0' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material
Sand
50.0

-PVC
sack interval:
to 62.0' BGS

Material -# 2 Sand

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

80

R
0
D

%

0.0

WR
A E
T T
EU
RR

N

%

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

X. WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG ana)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-70S

PROJECT NO.: 3683 DATE COMPLETED: JULY 28, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

5.0

7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-70D

END OF HOLE O 24.0 FT. BGS

ELEVATE
ft AMSL

91.99
92.2

68.2

MONITOR
INSTALLATION

1
If

i

1
<i

~.\

M

$
-\

1

|

is
K

H I
I

sc_

|

a

I

I

REEN

J-»— ROAD BOX

L
PVC PIPE

• CEMENT/
BENTONITE
GROUT

BOREHOLE

• BENTONITE
PELLET SEAL

• SAND PACK

VHELL SCREEN

DETAILS:
Screened Interval:
14.0 to 24.0' BGS

Length -10.0'
Diameter -2.0"
Slot | 10
Material -PVC
Sand pack interval:
12.0 to 24.0' BGS

Material -# 2 Sand

SAMPLJ
N
U
M
B

R

S

A

E

V
A

U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ) WATER FOUND !2 STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG <ui6)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-70D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JULY 28, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

5.0

7.5

10.0

12.5

•15.0

•17.5

•20.0

-22.5

25.0

-27.5

30.0

32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

NOL-TOPSOIL /•
SP-SAND, some silt, little clay, trace gravel,
some organic material, light brown
SP-SAND, fine grained, tan

Same, with some silt, dark tan

SW— SAND, some gravel, medium to coarse
grained, light brown, saturated

SW/GW-SAND and GRAVEL, medium to coarse
grained, light brown

SW— SAND, some gravel, medium to coarse
grained

ELEVATION
ft AMSL

92.10
92.3

91.8

80.3

76.3

64.8

MONITOR
INSTALLATION

5
i

?

i;

i

r

J

|
3

%

I

1

1
t
\
S

II

i
i

i
i
j

}

I

I
i

5
S

|

I

^

_- — ROAD BOX

i

i

k;
t
E

i PVC PIPE

?

B
\

? • CEMENT/
1 BENTONITE

GROUT

]

i

: BOREHOLE

i

i

i

j

t

|

i

i

i

SAMPLJ
N
U
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

13SS

s
A
T
E

X
X
X
XS
~*^^^

X
/
x
X
X
X
X

V
A
L
u
E

20

25

15

26

30

29

40

45

37

36

26

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (uso)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-71D
V ' (Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 19. 1992

CLJENT- OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

•12.5

•15.0

•17.5

-20.0

-22.5

•25.0

•27.5

30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

\TOPSOIL, organic rich, black f
SW-SAND(FILL), trace gravel, loose, medium

^grained, tan, dry ^_
SM-SAND, some silt, loose, fine grained, tan,
dry
Same, except medium dense, tan and black

Same, with trace gravel

SP-SAND, trace silt, medium dense, fine
grained, tan. dry
Same, except moist

SW-SAND, little gravel, trace clay, medium to
coarse grained, tan, saturated
Same, except trace gravel, no clay, very dense

Same, with increased grovel content

Same, but very hard

ELEVATlOt
ft AMSL

96.65
94.4
94.2

92.4

84.4

80.4

MONITOR
INSTALLATION

ff [= TI

• CEMENT/
BENTONITE
GROUT

BOREHOLE

i 2"f
PVC PIPE

• NATIVE
MATERIAL

SAMPLE
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

s
T
A
T
E

x
x
x
xxx
X

x

[x
X

x

m
c
»
->

<
z

6

5

12

18

16

12

>100

>100

44

69

83

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.130)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-71D
(Poge 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 19. 1992

CLIENT- OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•35.0

•37.5

•40.0

-42.5

•45.0

-47.5

-50.0

•52.5

•55.0

•57.5

•60.0

-62.5

•65.0

STRATIGRAPHIC DESCRIPTION ft REMARKS

SP-SAND. trace silt, very dense, fine grained,
tan

\BEDROCK /
END OF OVERBURDEN HOLE & 44.5 FT. BGS

ELEVATION
ft AMSL

60.4

49.9

MONITOR
INSTALLATION

!

Hr NATIVE
LJ MATERIAL

&• BENTONITE
19 PELLET SEAL

IT PVC PIPE

•• 3'*
= : BOREHOLE

= j« SAND PACK

\ WELL SCREEN

; = .

= : HO COREHOLE

JpL

SAMPL
N
U
M
B

R

12SS

s
A
T
E

X

Z
X

-
O

b
J

52

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS C3} WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.143)
(OVERBURDEN)

PROJECT NAME: OLIN (USA) HOLE DESIGNATION: GW-74S

PROJECT NO.: 3683 DATE COMPLETED: MARCH 25, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

5.0

•7.5

•10.0

•12.5

15.0

17.5

•20.0

22.5

25.0

27.5

30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see GW-74D

END OF HOLE O 20.0 FT. BGS

ELEVATIOh
ft AMSL

77.43
77.7

57.7

MONITOR
INSTALLATION

\

SCR

•̂
m*̂

|

3

1
i

^

jj-a ROAD BOX

* CONCRETE SEAL

ii
fi CEMENT/
9 BENTONITE
| GROUT

I" BENTONITE
I PELLET SEAL

PVC PIPE

WELL SCREEN

BOREHOLE

EEN DETAILS:

Screened Interval:
8.0 to 20.0' BGS

Length -12.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
8.0 to 20.0* BGS

Material -Coarse

SAMPLE
N
U
M
B

R
f

m
c
r-

>
<

z

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ̂ ANALYSIS d^ WATER FOUND 2Z STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG 0.1**)
(OVERBURDEN)

PROJECT NAME: OLIN (USA) HOLE DESIGNATION: GW-74D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: MARCH 25. 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

•5.0

•7.5

•10.0

-12.5

-15.0

•17.5

•20.0

•22.5

-25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

ASPHALT
SW-SAND(FILL), some gravel, brown, moist

— saturated

SW— SAND, some gravel, medium to coarse
grained, brown, out wash

\BEDROCK - Gneiss, fine grained, weakly /
\fractured /
END OF OVERBURDEN HOLE fc 25.0 FT. BGS

ELEVATION
ft AMSL

77.22
77.7

77.0

68.7

52.7

MONITOR
INSTALLATION

i
i
j*
>t
5

!

— J- ROAD BOX

T-f
» CONCRETE SEAL

• CEMENT/
J BENTONITE

GROUT

s

FPVC PIPE

BENTONITE
PELLET SEAL

: BOREHOLE

SAMPLJ
N
U
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

I

X

X
X
X

Xx
X

X
x

V
A
L
U
E

12

17

15

30

43

20

42

32

>100

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 2 STATIC WATER LEVEL Jf.



STRATIGRAPfflC AND INSTRUMENTATION LOG <L112>
(BEDROCK)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

10.0

• 12.5

15.0

• 17.5

• 20.0

• 22.5

25.0

27.5

• 30.0

32.5

35.0

37.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): black and green, fine
grained, 3* white and gray quartz bands,
medium grained, fractured, iron staining
along fractures

BEDROCK(Gneiss): black and gray, medium
grained, quartz banding, some mica

END OF HOLE O 18 FT. BGS

E
L
E
V
A
T
I
0
N

ft. AMSL

7O T

76.3

"7*3 Tt72.3

HOLE DESIGNATION: GW-68D
(Page 2 of 2)

DATE COMPLETED: JULY 23, 1992

DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

CRA SUPERVISOR: S. SWANSON

MONITOR
NSTALLAT10N

; i

•Is:

it!

SCREEN

-• o't
BOREHOLE

• SAND PACK

WELL
SCREEN

DETAILS:
Screened Interval:
7.0 to

Length
17.0' BGS

-10.0'
Diameter -2.0"
Slot # 10
Material
Sard

-PVC
pack Interval:

5.0 to
Material

18.0' BGS
-# 2 Sand

Bi
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B
E
R

1

2

CR
OE
RC
EO

V
E
R
Y

60

R
0
0

*

0.0

0.0

WR
AE
T T
EU
RR

N

%

0

0

MBJES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (uzs)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-68BR
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 10. 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

•2.5

-5.0

•7.5

10.0

•12.5

-15.0

17.5

•20.0

-22.5

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For overburden stratigraphy see log GW-68D

\BEDROCK /
END OF OVERBURDEN HOLE O 31.0 FT. BGS

ELEVATION
ft AMSL

89.83
9O.2

59.2

MONITOR
INSTALLATION

••
ROAD BOX

BOREHOLE

•• CEMENT/
BENTONITE
GROUT

PVC RPE

HO COREHOLE

SAMPLE
N
U
M
B
E
R

S
T
A

E
jj

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG
(OVERBURDEN)

(1113)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

HOLE DESIGNATION: GW-69D
(Page 2 of 3)

DATE COMPLETED: JULY 27, 1992

DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION
ft AMSL

MONITOR
INSTALLATION

SAMPLE
N
u
M
B
E
R

T
A

U

35.0

37.5

42.5

47.5

50.0

52.5

55.0

57.5

60.0

62.5

65.0

Same, with increased iron staining, product
odor

WEATHERED BEDROCK, some clay infilling, gray.
product odor

\BEDROCK

48.1

6.1

END OF OVERBURDEN HOLE O 45.0 FT. BGS

ft
PVC PIPE

SAND PACK

WEU. SCREEN

-6-#
BOREHOLE

DETAILS:
Screened Interval:
36.0 to 46.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
34.0 to 46.0' BGS

Material -# 2 Sand

18SS 24

19SS 20

20SS XI 00

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG <L114)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-69D

(Page 3 of 3)
PROJECT NO.: 3683 DATE COMPLETED: JULY 24. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH

ft BGS

42.5

AC f \
4D.U

- 47.5

50.0

52.5

• 55.0

• 57.5

60.0

62.5

• 65.0

• 67.5

70.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): black and green, fine
grained, fractured

END OF HOLE O 48 FT. BGS

E
L

V
A
T
1
0
N

ft. AMSL

AC 14O. 1

43.1

MONITOR
INSTALLATION

•:i = •: — 6'«
:•: E ':: BOREHOLE

V I i* • SAND PACK

£ 2 » WELL
X | o SCREEN

::: E :::

SCREEN DETAILS:
Screened Interval:
36.0 to 46.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
34.0 to 46.0' BGS

Material -# 2 Sand

Bl
FN
DT
RE
OR
CV
KA

L

RN
IIU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

15

R
0
0

%

0.0

WR
AE
T T
EU
RR

N

%

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

S. WATER FOUND 3t STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <L129>
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-68BR
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 10, 1992

CLIENT: OLIN DRILLING METHOD: HQ CORE

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH

ft BGS

• 30.0

• 32.5

• 35.0

• 37.5

• 40.0

- 42.5

- 45.0

• 47.5

• 50.0

• 52.5

• 55.0

• 57.5

DESCRIPTION OF STRATA

Overburden

BEDROCK - for stratigraphy see log
GW-68D

E
L

V
A
T
I
0
N

ft. AMSL

59.2

MONITOR
INSTALLATION

E
4'«
PVC PIPE
CEMENT/
BENTONITE
GROUT

5"«
BOREHOLE

— 4"« HQ
COREHOLE

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

CR
OE
RC
EO

V

R
Y

%

R
Q
0

%

WR
A E
T T
EU
RR

N

%

MPJES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG «-129>
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-68BR
(Page 3 of 3)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 10, 1992

CLIENT: OLIN DRILLING METHOD: HQ CORE

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

DEPTH

ft BGS

• 60.0

- 62.5

• 65.0

• 67.5

• 70.0

72.5

• 75.0

• 77.5

- 80.0

- 82.5

• 85.0

• 87.5

DESCRIPTION OF STRATA

END OF HOLE O 76 FT. BGS

E
L

V
A
T
1
0
N

ft. AMSL

14.2

MONITOR
INSTALLATION

•• 4"# HQ
COREHOLE

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

CR
OE
RC
EO

V
E
R
Y

%

R
0
D

%

WR
A E
T T
EU
RR

N

%

HOJES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.1 is)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-69S

PROJECT NO.: 3683 DATE COMPLETED: JULY 27, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

5.0

•7.5

•10.0

-12.5

15.0

17.5

20.0

22.5

25.0

27.5

30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-69D

END OF HOLE O 23.0 FT. BGS

ELEVATION
ft AMSL

92.28
90.9

67.9

MONITOR
INSTALLATION

ff i i

»!

I

i

1|
ii

SCJRE

I '•:•

i *

EN

• CEMENT/
BENTONITE
GROUT

i 2"#
PVC PIPE

• BENTONITE
PELLET SEAL

• SAND PACK

6'#
BOREHOLE

WELL SCREEN

DETAILS:
Screened Interval:

13.0 to 23.0' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
8.5 to 23.0' BGS

Material -# 2 Sand

SAMPLE
N
U
M
B
E
R

S

A
T
E

m
c
r-

>
<

2

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS <d} WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG am)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-69D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 27, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

2.5

5.0

7.5

. in n

12.5

•15.0

•17.5

20.0

22.5

•25.0

•27.5

30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

\OL-TOPSOIL /•
SP-SAND, little gravel, stiff, medium to coarse
grained, light brown and tan dry

Same, with some iron staining

Same, with some silt, some clay, fine to
medium grained, white, dry

SW-SAND, little grovel, stiff, fine to coarse
grained, light brown and tan, dry

ML-SILT, some sand, trace gravel, very stiff,
\tan to white, dry /

SW-SAND, trace gravel, stiff, medium to coarse
groined, light brown and tan, dry, some iron
staining
Same, except moist
Same, except saturated, increased iron staining

Same, except fine grained, tan

SW-SAND, trace gravel, medium to coarse
grained with some fine to medium layers, tan
with iron staining

ELEVATION
ft AMSL

93.05
91.1
9O.8

85.1

83.1
82.4

MONITOR
INSTALLATION

^h*•

I
*
si
\
A
£
%
I
'S

1
M
f:

*•

g

si
I
1

1

|
1

i
s
ij

V.
k
d

1

^i
B

D

*
1
S.
I

iI
I
'if
':*.

1:

§ PVC PIPE

B

ji • CEMENT/
£ BENTONITE
1 GROUT

\
i

1̂
i

r A*d
BOREHOLE

1

\

\

m* BENTONITE
|| PELLETSEAL

jl-JJ" SAND PACK

SAMPLE
N
U
U
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

13SS

14SS

15SS

16SS

17SS

s
A
T
E

X
X
X
X
X
X
X
X
X
X
X
A
X
X
X
X
X

P
1
C

I-
X

Z

18

37

87

41

55

10

15

11

21

21

14

20

8

27

24

21

31

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CID WATER FOUND 3Z STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (L131>
(BEDROCK)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN

LOCATION: WILMINGTON, MA.

DEPTH

ft BGS

• 42.5

• 45.0

• 47.5

. RH r\ou.u

- 52.5

• 55.0

- 57.5

• 60.0

• 62.5

• 65.0

67.5

• 70.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): block ond groy, fine
grained, white quartz veins (1-5mm), few
fractures, green mineral visible along
fractures

END OF HOLE ® 50.3 FT. BGS

E
L

V
A
T
|

0
N

ft. AMSL

AQ Ovy.y

44.2

HOLE DESIGNATION: GW-71D
(Page 3 of 3)

DATE COMPLETED: NOVEMBER 19. 1992

DRILLING METHOD: HQ CORE

CRA SUPERVISOR: S. SWANSON

MONITOR
INSTALLATION

•'. —

|

: -
E
::

:•

SCREJ

•• SAND PACK

— 5-»
BOREHOLE

WELL SCREEN

— *"• HQCOREHOLE

EN DETAILS:
Scnsened Interval:
40.0 to 50.0' BGS

Length -10.0'
Diameter -2.0"
Slot 1 10
Material -PVC
Sand pack interval:
37.0 to 44.5' BGS

Material -# 2 Sand

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT

3Z WATER FOUND X STATIC WATER LEVEL

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

2

CR
OE
RC
EO

V

R
Y

%

90

90

R
Q
D

%

100.0

100.0

WR
AE
TT
EU
RR

N

%

ELEVATION TABLE

NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.132)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-71S

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 17. 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-2.5

•5.0

•7.5

-10.0

•12.5

•15.0

•17.5

-20.0

•22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION it REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-71D

END OF HOLE O 23.0 FT. BGS

ELEVATION
ft AMSL

95.60
93.9

70.9

MONITOR
INSTALLATION

*5
HM

:

£

SCRE

=j

|

1

I

• CEMENT/
BENTONITE
GROUT

g- BENTONITE
H PELLET SEAL
I""*]

il

±

iN

PVC PIPE

BOREHOLE

• SAND PACK

WELL SCREEN

DETAILS:
Screened Interval:
13.0 to 23.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
6.0 to 23.0' BGS

Material -# 2 Sand

SAMPLE
N
U
M
B

R

S
T
A
T
E

Z
X

-
O

U
J

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG aia)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-72D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: NOVEMBER 5, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

-22.5

-25.0

27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SW-SAND(FILL), trace gravel, medium to coarse
grained, black
Same, except loose, tan, dry, some iron
staining
Same, except medium dense

Same, except dense, no iron staining

Same, except very dense

Same, except moist

SW-SAND(TILL), little grovel, trace clay, hard,
medium to coarse grained, gray, saturated
Same, except little clay

BEDROCK

END OF OVERBURDEN HOLE O 17.0 FT. BGS

ELEVATIOI*
ft AMSL

88.19
86.0

76. 0

71) n

'

MONITOR
INSTALLATION

sw

-J '

'I

• CEMENT/
BENTONITE
GROUT

BOREHOLE

&• BENTONITE
£9 PELLET SEAL

™

—

E
;

=

=

=

fir

PVC PIPE

• SAND PACK

U — *••
HO COREHOLE

SAMPLE
N
u
U
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

s
A
T

X
X
X/ \

X
X
X

V
A
L
u

8

18

42

64

29

70

43

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND !Z STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG <L13*>
(BEDROCK)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

- 1*i 01 w* w

• 17.5

- 9n nzu.u

• 22.5

• 25.0

• 27.5

• 30.0

• 32.5

• 35.0

- 37.5

• 40.0

• 42.5

DESCRIPTION OF STRATA

Overburen

BEDROCK(Gneiss): black and green, medium
grained, white medium to coarse groined
quartz veins (2— 20mm)

END OF HOLE O 25 FT. BGS

E
L

V
A

1
0
N

ft. AMSL

ffQ /•)
OCT. U

61.0

HOLE DESIGNATION: GW-72D
(Page 2 of 2)

DATE COMPLETED: NOVEMBER 5. 1992

DRILLING METHOD: HQ CORE

CRA SUPERVISOR: S. SWANSON

MONITOR
INSTALLATION

;i |

;'. |

:•' =

|

|

=

i- SAND PACK

:— 5-»
: BOREHOLE

* WELL SCREEN

•• 4"# HQ
COREHOLE

SCREEN DETAILS:
Screened Interval:
12.0 to 22.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand
10.0

pack interval:
to 17.0' BGS

Material -# 2 Sand

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT

SZ WATER FOUND X STATIC WATER LEVEL

Bi
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

2

CR
OE
RC
EO

V
E
R
Y

%

80

90

R
Q
D

%

100.0

100.0

WR
AE
T T
EU
RR

N

%

ELEVATION TABLE

NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <L14a>
(BEDROCK)

PROJECT NAME: OLIN (USA)

PROJECT NO.: 3683

CLIENT: OLIN

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

• 40.0

• 42.5

• 45.0

47.5

• 50.0

• 52.5

• 55.0

• 57.5

60.0

62.5

65.0

• 67.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): fine grained to medium
grained, sedimentary, weakly to moderately
fractured

END OF HOLE « 46 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

40.4

35.4

HOLE DESIGNATION: GW-75D
(Page 3 of 3)

DATE COMPLETED: MAY 6. 1993

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W. MICHELS

MONITOR
NSTALLATION

i

• E

E

: =
-

~

^E

BOREHOLE

• SAND PACK

WELL
SCREEN

SCREEN DETAILS:
Screened Interval:
36.0

Length
to 46.0' BGS
-10.0'

Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
34.0 to 46.0 BGS

Material -Coarse

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

%

90

R
0
D

%

80.0

WR
AE
TT
EU
RR

N

%

UQJES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3T STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG <L-75)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•22.5

•25.0

-27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-44D

END OF HOLE 9 20.0 FT. BGS

ELEVATION
ft AMSL

35.70
84.0

64.0

ffi

HOLE DESIGNATION: GW-44S

DATE COMPLETED: APRIL 24, 1992

DRILLING METHOD: 4 1/4 " ID HSA

CRA SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

r-—i

§
V

f

1
%

SCJ

,
|

^

|

|

1

tf

1

• CEMENT/
BENTONITE
GROUT

m* BENTONITE
H PELLET SEAL

REEN

2'«
PVC PIPE

BOREHOLE

• SAND PACK

DETAILS:
Screened Interval:

10.0 to 20.0' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
8.0 to 20.0' BGS

Material —Coarse Sand

SAMPLE
N
U
M
B
E
R

S

A
T
E

V
A
L
U
E

0
V
A

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d} WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-TS)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-45S

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 11, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-45D

END OF HOLE O 22.0 FT. BGS

ELEVATION
ft AMSL

89.43
89.9

£7 QO/.S

MONITOR
INSTALLATION

I61
••

_J-« — ROAD BOX

1

iff" CEMENT/
i BENTONITC
1 GROUT

H E pvc mK
m m
m m
m m* BENTONITE

|

^
E

|

|

1 PELLET SEAL

^1

:;: BOREHOLE

:> "-^ — SAND PACK

i VCLL SCREEN

'

SCREEN DETAILS:
Screened Interval:

12.0 to 22.0' BGS
Length -10.0'
Diameter -2.0*
Slot # 10
Material -Plastic
Sand pack interval:
8.0 to 22.0' BGS

Material -Coarse Sand

SAMPLE
Nu
M
B

R

S

A
T
E

'v'
A

u
E

0

A

'ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-<6)

(BEDROCK)
PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH

ft BGS

- 27.5

- 30.0

• 32.5

- 35.0

- 37.5

- 40.0

- 42.5

• 45.0

- 47.5

- 50.0

• 52.5

- 55.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderately fractured,
fractures are sub vertical and slightly
weathered

END OF HOLE @ 35 FT. BGS

E
L
E
V
A
T
1

O
N

ft. AMSL

T>? /?JO.O

50.6

HOLE DESIGNATION: GW-43D
(Page 2 of 2)

DATE COMPLETED: JULY 18. 1991

DRILLING METHOD: 4 1/4 / NX

CRA SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

: 1 -::-

•• = :': BOREHOLE

:':: = ;»• SAND PACK

•*i ~ H

= SCREEN

^

i
= COREHOLE

B
SCREEN DETAILS:
Screened Interval:
24.0 to 34.0' BGS

Length -10.0'
Diameter -2.0"
Slot j 10
Material -Plastic
Sand pack interval:
20.0 to 30.0' BGS

Material -Coarse San(

Bl
EN
DT
RE
OR
CV
KA

L

1

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

60

R
0
D

%

70

W R
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3C STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG 0-73)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-44D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: APRIL 24, 1992

CLIENT: OLIN CORP. . DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

-5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

GW-GRAVEL(FILL). fine to medium, some sand,
gray, dry

— saturated
GW-GRAVEL, fine to medium, some sand, gray,
saturated, ice— contact deposit

SW-SAND, fine to coarse grained, some fine
gravel, brown, saturated

SP— SAND, medium grained, brown

SW-SAND, medium to coarse grained, some
gravel, brown

SW-SAND, fine to coarse grained, some gravel
trace silt

GW-GRAVEL, fine, some sand, brown and black

SW-SAND, fine grained, some silt, brown

SP-SAND, fine to coarse grained, some gravel
brown

ELEVATION
ft AMSL

83.97
83.5

81.0

78.7

74.5

72.0

55.5

53.5

50.5

MONITOR
INSTALLATION

fi\ I
*

|

I

'S
I

1
1
iff
'3

1

K

£

1

1

1
*1

I
•f-*.-

1
'&
jv
t*1
I
1
?'

is

1
§
£

?

1
;̂ J

i**'j*j

M
fei*
1&
;>:• ?j

%
5>
$

£

|
1
*j

I

1

1
>

£

I
>3

1
*(*
T

&

1
i
i
1
ri

y.
\-

Si

1
1
!i

]

2"«
PVC PIPE

• CEMENT/
BENTONITC
GROUT

6'*
BOREHOLE

SAMPLE
N
U
M
8

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

s
T
A
T
E

X

flx
7
X
X
i

x
k
X
X
X

'N'
V
A
L
U

34

15

11

3

34

32

59

91

59

42

36

18

0
V
A

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^> WATER FOUND S STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG 0-73)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-44D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: APRIL 24, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

•37.5

-40.0

-42.5

•45.0

•47.5

•50.0

-52.5

•55.0

•57.5

•60.0

-62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

— chemical odor

— strong chemical odor

SW-SAND, some broken weathered bedrock,
green brown, product odor

\BEDROCK /
END OF OVERBURDEN HOLE » 61.0 FT. BGS

ELEVATIOtv
ft AMSIL

22.5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER

MONITOR
INSTALLATION

[
j
t
\
'(
1
t

\

ii
ii
5
3
?

E
i

Î
?

§
;
;

i

|
••

i

k

|

1

! • CEMENT/
^ BENTONITE
^ GROUT
I

1

' ^ G"4

^ BOREHOLE

I
?j

î
pl [U PVC PIPE

ii
II
M ||H BENTONITE
H H PELLET SEAL

x] |-ip SAND PACK

: _

: |

; =

•• i

; =
: E

:|

SAMPLE
N
u
M
B
E
R

13SS

14SS

15SS

16SS

17SS

18SS

19SS

20SS

s
A
T
E

Xr \

L 1

X

E
r-^
Y

(— J

L 1

^

' -1

7
X

'N'
V
A
L
U
E

17

39

32

23

62

54

>100

0
V
A

]pPm.

TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (l"74)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-44D
(Page 3 of 3)

COMPLETED: APRIL 24, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

- 60.0

• 62.5

- 65.0

• 67.5

- 70.0

• 72.5

• 75.0

• 77.5

- 80.0

• 82.5

• 85.0

• 87.5

DESCRIPTION OF STRATA

GROUND SURFACE

Overburden

BEDROCK(Gneiss): slightly fractured,
fractures are sub— vertical and slightly
weathered

END OF HOLE O 67 FT. BGS

E
L
E
V
A
T
I
0
N

ft. AMSL

83.5

22.5

16.5

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

SCJ

•': = :

• i •

; a •

|

»•

•• SAND PACK

' WELL
SCREEN

-• 6"»
BOREHOLE

REEN DETAILS:
Screened Interval:

55.0 to 65.0' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:

53.0 to 67.0' BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material -Coarse Sand

RN
UU
NM

B

R

1

CR
oe
RC
EO

V
E
R
Y

%

45

R
Q
D

%

50

WR
AE
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND 3K STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-TB)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-45D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 11, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

\Asphalt /
SW\GW-SAND and GRAVEL, coarse, cobbles.
brown, dry, ice-contact deposit

GW\SW-SAND and GRAVEL, fine to coarse.
brown, saturated, ice-contact deposit

GW-GRAVEL, fine, some medium to coarse
grained sand, brown, saturated

SW-SAND, medium to coarse grained, some
fine rounded to subrounded gravel, brown,

Same, except fine gravel

ELEVATION
ft AMSL

89. Je
89.8
89.5

Of\ Oats.o

69.8

MONITOR
INSTALLATION

1 J-* ROAD BOX

1ii
I
ii
1

**
I
I
i
!
£
*

:i

i
/i

[

i

\

I
I

iiPI

i
iii
!•&i\iiti
!

i

IH
1
1
I

19
A

Pvc PIPE

• CEMENT/
BENTONITE
GROUT

h.

BOREHOLE

SAMPLE
N
u
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

s
A
T

X£—±

x
X'

X

X

x
Y

'v'
A

u

89

42

83

38

46

29

32

0v
A

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ) WATER FOUND S STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-TB)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-45D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 11, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

•37.5

•40.0

-42.5

•45.0

•47.5

-50.0

•52.5

•55.0

•57.5

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

\BEDROCK /
END OF HOLE O 60.0 FT. BGS

ELEVATION
ft AMSL

yQ ft

MONITOR
INSTALLATION

*: &

*
fe
£

I
X
1

P
s

|

1
%

1

$$*i
i

BOREHOLE

iii
I • CEMENT/

i1i
BENTONITE
GROUT

2"»
PVC PIPE

n n
m B
H H" BENTONITE
M 111 PELLET SEAL

i
i
~

=

*•

i*

• SAND PACK

WELL SCREEN

SAMPLE
Nu
M
B
E
R

9SS

10SS

11SS

1?SR

S

A
T
f.

X

^

X

y
^-j

V
A
L
U
E

57

>100

85

90

0
v
A

.PPm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CID WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUM1SNTATION LOG ^^
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-45D
(Page 3 of 3)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 11, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH

ft BGS

- 57.5

. Rf\ n

- 62.5

- 65.0

- 67.5

• 70.0

• 72.5

• 75.0

• 77.5

• 80.0

- 82.5

- 85.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderatley to strongly
fractured, fractures are sub— horizontal
and sub-vertical with little weathering

END OF HOLE O 63.5 FT. BGS

E
L
E
V
A

1
0
N

ft. AMSL

oo atcy.o

26.3

MONITOR
INSTALLATION

:;•: \ •:•• • SAND PACK

:': = : : SCREEN

£ 1 '• '• — 6'0
:•; = : : BOREHOLE

SCREEN DETAILS:
Screened Interval:

1)2.5 to 62.5' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sond pack interval:
48.0 to 64.5' BGS

Material -Coarse Sane

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

%

80

R
0
D

%

0

WR
AE
T T
EU
RR

N

%

MQJES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG <L-T»)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-46D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 31, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

. i1) ̂iz.o

•15.0

•17.5

-20.0

22.5

-25.0

•27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP— SAND, fine grained, brown, saturated

— very hard

SC-SAND, some clay, some silt, trace gravel,
dense, brown

\BEDROCK /

END OF OVERBURDEN HOLE 14.0 FT. BGS

ELEVATION
ft AMSL

85.90
84.2

~

MONITOR
INSTALLATION

In

|:| = :

:•: 1 -

::: = :

]

• CEMENT/
BENTONITE

• BENTONITE
PELLET SEAL

ft
PVC PIPE

BOREHOLE

• SAND PACK

SAMPLE
N
U
M
B

R

1SS

2SS

3SS

s
T
A
T
E

Xx

X

'N'
V
A
L
U
E

28

>100

>100

0
V
A

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-"O)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-46D

(Page 2 of 2)
PROJECT NO.: 3683 DATE COMPLETED: J.W. MICHELS

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH

ft BGS

• 12.5

- 15.0

• 17.5

• 20.0

• 22.5

• 25.0

- 27.5

- 30.0

- 32.5

- 35.0

- 37.5

• 40.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): black, moderately
fractured, fractures are sub-vertical and
weathered slightly

END OF HOLE O 18 FT. BGS

E
L
E
V
A

1
0
N

ft. AMSL

~7n o/U.<£

ft A *>DO.jZ

MONITOR
INSTALLATION

:|: | •: BOREHOLE

;i: | j! • SAND PACK

X | :| SCREEN

:':: = :;

SCREEN DETAILS:
Screened Interval:
8.0 to 18.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sond pack interval:
6.0 to 18.0' BGS

Material -Coarse Sane

Bi
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

CR
OE
RC
EO

V

R
Y

%

60

R
0
D

%

75

WR
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-47)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-47 .
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JUNE 27, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

-5.0

•7.5

10.0

-12.5

•15.0

-17.5

-20.0

•22.5

-25.0

•27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SW-SAND(FILL), fine to coarse grained, trace
gravel, dry

BEDROCK

END OF OVERBURDEN HOLE 9 4.0 FT. BGS

ELEVATION
ft AMSL

93.18
91.6

88.6
87.6

MONITOR
INSTALLATION

-fcj* ̂ "̂̂ ^™*s
1 i

IM:: = :
V 1 ''

•'.' E

!;• |;
= \

| :

• z 1

]̂

• CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET SEAL

2"«
PVC PIPE

« 6'#
BOREHOLE

• SAND PACK

WELL SCREEN

SAMPLE
Nu
M
B
E
R

1SS

2SS

s
A
T

Xx

V
A
L
U
E

29

>100

pi
0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L~72)

(BEDROCK)
PROJECT NAME: GW-47 HOLE DESIGNATION: GW-47

(Page 2 o1 2)
PROJECT NO.: 3683 DATE COMPLETED: JULY 26. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 14 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS
I

DEPTH

ft BGS

- 2.5

- 5.0

- 7.5

- 10.0

• 12.5

- 15.0

- 17.5

- 20.0

- 22.5

- 25.0

- 27.5

- 30.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): slightly froctured.
fractures are slightly weathered and
subhorizontal

END OF HOLE @ 14 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

87.6

77 £//.D

MONITOR
INSTALLATION

^
-V

g

i
: |

; =
: E

:|

=

=

• z

• 1

p

1

1

SCREEN

)

• CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET

i— , SEAL>—. ^ L

I 2'«
PVC PIPE

BOREHOLE

* "SAND PACK

WELL
SCREEN

DETAILS:
Screened Interval:
4.0 to 14.0' BGS

Length -10.0'
Diameter -2.0"
Slot |
Materia
Sand

10
-Plastic

pack interval:
3.0 to 14.0 BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material —Coarse Sand

RN
UU
NM

B
E
R

1

2

CR
OE
RC
EO

V
E
R
Y

*

35

75

0
0

*

30

60

WR
A E
T T
EU
RR

N

*

NQIES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-«)
(OVERBURDEN)

PROJECT NAME: OUN (CSA) HOLE DESIGNATION: GW-48S

PROJECT NO.: 3683 DATE COMPLETED: JULY 16. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

-12.5

•15.0

17.5

•20.0

•22.5

•25.0

• 27 5£* I * vJ

30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-48D

END OF HOLE © 22.0 FT. BGS

ELEVATION
ft AMSL

91.14
88.9

/TjT Qoo.y

MONITOR
INSTALLATION

ff
|

|
£•

s
,

\
•j.
• ?

I
fi

%

*
;̂ffi

|5S;

3

]

• CEMENT/
BENTONITE
GROUT

...

H H pvc *K
Ea Ka
iH IH
m IP 8ENTONITE
11 m PELLET SEAL

E

E

|

=

=

i

V

*

^_^
BOREHOLE

• SAND PACK

WELL SCREEN

SCREEN DETAILS:
Screened Interval:
12.0 to 22.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
10.0 to 22.0' BGS

Material -Coarse Sand

SAMPLE
Nu
M
B

R

S

A

t

'v'
A

U
E

P
1
D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dx1 WATER FOUND 2 STATIC WATER LEVEL f.



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-«)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-48D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 26, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

5.0

7.5

•10.0

-12.5

-15.0

-17.5

•20.0

22.5

25.0

-27.5

30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

ML/SW/GW-SILT. SAND and GRAVEL(FILL). rubble,
dry

— wood, garbage, very hard, odor

- softer

SC-SAND(FILL). some silt, some gravel, gray,
moist

— saturated

- charcoal, wood fragments, wet to saturated

SW-SAND, fine to medium grained, some silt,
brown, saturated, outwash

SW/GW-SAND and GRAVEL, fine to coarse
grained, angular, brown gray, ice— contact
deposit

SM-SAND, some silt, some gravel, brown

GW- GRAVEL, some sand, brown

SW-SAND, some silt, some gravel, brown, ice-
contact deposit

ELEVATE
ft AMSL

90.86
89.0

82.0

74. 5

69.5

58.0

MONITOR
INSTALLATION

CfjF
\\iii
ii
|i:

!
;

a

is.I
:•

wj_

1:

BOREHOLE

• CEMENT/
BENTONITE
GROUT

2-9
PVC PIPE

f BENTONITE
1 PELLET SEAL

4" SAND PACK

WELL SCREEN

SAMPLE
N

M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

13SS

14SS

S

A

E

X
X

X
X

X

X

X
X

fi
X

'N'
V
A

U

38

25

5

2

11

2

15

31

>100

24

64

>100

61

51

p
i
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-«)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-48D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JULY 26. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-35.0

-37.5

-40.0

•42.5

•45.0

-47.5

•50.0

•52.5

-55.0

-57.5

-60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION ft REMARKS

I BEDROCK(Gneiss): slightly to moreately
1 fractured with subvertical fractures, slightly
^weathered

END OF OVERBURDEN HOLE @ 36.0 FT. BGS

ELEVATION
ft AMSL

53.0

\i
INS

:: =

V ~

:;:. |

:•: =

:• 1

-

IONITOR
TALLA710N

•• 6'*
BOREHOLE

• SAND PACK

-

SAMPLE
N
U
M
3

R

15SS

s
T
A
T
E

v

'N'
V
A
L
U
E

75

p

D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS <d^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-50)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-48D
(Page 3 of 3)

COMPLETED: JULY 16. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA

DEPTH

ft BGS

• 35.0

• 37.5

- 40.0

- 42.5

- 45.0

- 47.5

• 50.0

- 52.5

- 55.0

- 57.5

• 60.0

- 62.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderate to slightly
fractured, fractures slighlty weathered

END OF HOLE @ 41 FT. BGS

E
L
E
V
A
T
1
O
N

ft. AMSL

5J.O

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

:':': =

';:• =

•'. —

II
:;:l

SCREEN

BOREHOLE

• SAND PACK

WELL
SCREEN

DETAILS:
Screened Interval:

31.0 to 41.0' BGS
Length -10.0'
Diameter -2.0"
Slot |
Materia
Sand
29.0

10
-Plastic

pack interval:
to 41.0' BGS

Material -Coarse Sane

Bl
EN
DT
RE
OR
CV
KA

L

1

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

65

R
0
0

50

WR
A E
T T
EU
RR

N

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND Jf. STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-SD
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-49D

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 14, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

5.0

•7.5

. 1 n nIU.U

•12.5

•15.0

•17.5

•20.0

22.5

•25.0

•27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

CL— CLAY, some sand, some silt, black, product
odor

SP-SAND(FILL). fine grained, black, saturated,
slight odor

CL-CLAY, some sand, some gravel, black,
saturated

END OF HOLE O 18.0 FT. BGS

ELEVATION
ft AMSL

81.37
79.2

75.2

fso *y69.Z

61.2

fff

1

1
li

1
fff

MONITOR
INSTALLATION

ss3

=

=

SCREEN

]

• CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET SEAL

PVC PIPE

BOREHOLE

• SAND PACK

WELL SCREEN

DETAILS:
Screened Interval:
8.0 to

Length
18.0 BGS

-10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
6.0 to

Material
18.0' BGS
—Coarse Sand

SAMPLE
N

M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

s
T
A
T
E

X
I .

Xr
X

X
X
X

•N'
v
A

U
E

26

55

>100

0v
A

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD1 WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG 0-51)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-50S

PROJECT NO.: 3683 ' DATE COMPLETED: JUNE 27, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

•12.5

•15.0

•17.5

•20.0

22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION tt REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-50D

-

END OF HOLE « 15.0 FT. BGS

ELEVATION
ft AM55L

79.71
77.0

62.0

MONITOR
INSTALLATION

tfC
!
*i

1
&

1 i
I P
:•

!'•: 1

:: 1

•:• =

•t —
• ^

';! |

'• 1

;' =

«

4

SCREEN

]

•i CEMENT/
BENTONITE
GROUT

«i BENTONITE
PELLET SEAL

PVC PIPE

» SAND PACK

6'*
BOREHOLE

DETAILS:
Screened Interval:
5.0 to

Length
15.0' BGS

-10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
4.0 to

Materia
15.0' BGS
-Coarse Sand

SAM
N
u
M
B

R

S

A
T

PLE

'v'
A

U
E

P
1
D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND S STATIC WATER LEVEL X



STRATTGRAPfflC AND INSTRUMENTATION LOG <L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-50D
(Page 1 of 3)

PROJECT NO.: 3683 • DATE COMPLETED: JUNE 21. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

•5.0

7.5

. 1 n n1 U. U

12.5

•15.0

17.5

•20.0

•22.5

25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

OL-SILT, leaves, twigs, brown, dry, outwash

SP-SAND, medium grained, brown black,
saturated

SW-SAND, coarse grained, some gravel, some
silt, gray, saturated, outwash

GW-GRAVEL, some sand, some silt, gray,
saturated
— very hard drilling to end of boring, ice-
contact deposit

GW-GRAVEL medium to coarse grained, some
fine to coarse sand, hard, brown, ice— contact
deposit

ELEVATION
ft AMSL

80.11
77.4

76.4

MONITOR
INSTALLATION

flf [—

]

BOREHOLE

« CEMENT/
BENTONITE
GROUT

ft
PVC PIPE

• 1B WF BENTONITE
M M PELLET SEAL

= :

Z /

= «
E f-

| :

• SAND PACK

WELL SCREEN

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

s
A

E

X
A
X'

X
X
X
X
7
X

.
2
I

2

'v'
A
L
U
E

2

12

59

67

40

53

53

19

43

>100

>100

>100

pI
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND S STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-s2)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-50D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: JUNE 21. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

-37.5

-40.0

-42.5

-45.0

•47.5

•50.0

•52.5

•55.0

-57.5

-60.0

•62.5

-65.0

STRATIGRAPHIC DESCRIPTION * REMARKS

\BEDROCK /
END OF OVERBURDEN HOLE 9 35.0 FT. BGS

ELEVATION
ft AMSL

42.4

MONITOR
INSTALLATION

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

=

=

|

!**

•• 6"«
BOREHOLE

• SAND PACK

SAMPLE
N
U
M
B

R

S
T
A
T
E

V
V
A
L
U
E

P

0

PP"V

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS C^> WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L~53}

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-50D

(Page 3 of 3)
PROJECT NO.: 3683 DATE COMPLETED: JUNE 27. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

- 32.5

• 37.5

» A. ft O«^U.IJ

- 42.5

- 45.0

• 47.5

- 50.0

- 52.5

- 55.0

- 57.5

- 60.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderately fractured,
fractures are slightly weathered and
subvertical

END OF HOLE @ 40 FT. BGS

E
L
E
V
A
T
1
O
N

ft. AMSL

77 AJ/.4

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

;i; =

M

; :

BOREHOLE

* SAND PACK

WELL
SCREEN

SCREEN DETAILS:
Screened Interval:

30.0 to 40.0' BGS
Length -10.0' •
Diameter -2.0"
Slot 1 10
Material
Sand

28.0

-Plastic
pack interval:
to 40.0' BGS

Material -Coarse San<

Bl
EN
DT
RE
OR
CV
KA

L

I

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

%

R
0
0

%

WR
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3K STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-**)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-51S

PROJECT NO.: 3683 DATE COMPLETED: JUNE 19, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

5.0

•7.5

-10.0

•12.5

•15.0

-17.5

-20.0

22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION tt REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigrapghy see log GW-51D

END OF HOLE ® 8.0 FT. BGS

ELEVATION
ft AMSL

84.59
82.9

74.9

MONITOR
INSTALLATION

•XE
'.'•''' ^

s; 1
'::;

::: =
IvI E

&• CEMENT/
£1 BENTONITE
I GROUT
if BENTONITE
•1 PELLET SEAL

':'; PVC PIPE

: • SAND PACK

* WELL SCREEN

'; BOREHOLE

SCREEN DETAILS:
Screened Interval:
3.0 to 8.0' BGS

Length -5.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
2.5 to 8.0' BGS

Material -Coarse Sand

SAMPLE
N
u
M
B

R

S
T
A

E

'v'
A
L
U
E

P

D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-51D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JUNE 20, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

-10.0

•12.5

• 15.0

•17.5

•20.0

22.5

-25.0

•27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP— SAND, medium grained, red brown, dry,
out wash

SW-SAND, some gravel, brown, outwash

— saturated

GC-GRAVEL. some sand, brown, ice-contact
deposits

\BEDROCK - refusal /

END OF OVERBURDEN HOLE « 14.0 FT. BGS

ELEVATION
ft AMSL

84.52
82.8

7A ft

CO Q
OO.O

MONITOR
INSTALLATION

ffl
S £G

£ »
* $ • CEMENT/
$ £ BENTONITE
'4 | GROUT

i£ it

y H BOREHOLE

1 B" BENTONITE
M M PELLET SEAL

:j: = :|:. PVC PIPE

> = y.

'.''. ^ *i
•.• ~ .'
:':: = ? • SAND PACK

•j: = ::-':
;i = * WOL SCREEN

':'•': ^ ::-:

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

s
A
T
F

y
X
A
Xy
ry
V

f \

'$
A

U
E

5

35

68

71

82

77

p
i
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-56)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-51D
(Page 2 of 2)

COMPLETED: JUNE 19. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA

DEPTH

ft BGS

• 12.5

- 15.0

- 17.5

- 20.0

- 22.5

• 25.0

- 27.5

- 30.0

• 32.5

- 35.0

- 37.5

• 40.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): slightly fractured.
fractures are slightly weathered and
subvertical

END OF HOLE & 19 FT. BGS

E
i

V
A
T
1
0
N

ft. AMSL

fO O
Oo.O

A T ft. OJ.o

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

'.; E

::: i
.;. —
x ^
x ^
•:• =

:;': i

^*

SCREEN

•• 6"«
BOREHOLE

• SAND PACK

SCREEN

DETAILS:
Screened Interval:
8.8 to 19.0' BGS

Length -10.2'
Diameter -2.0"
Slot | 10
Material
Sand

-Plastic
pack interval:

7.8 to
Material

19.0 BGS

Bl
EN
DT
RE
OR
cv
KA

L

-Coarse Sand

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

80

R
0
D

%

70

W R
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3C STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-S?)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-52S

PROJECT NO.: 3683 DATE COMPLETED: JUNE 13, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

•2.5

5.0

•7.5

•10.0

-12.5

-15.0

•17.5

•20.0

•22.5

-25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log MW-52D

END OF HOLE • 10.5 FT. BGS

ELEVATION
ft AMSL

87.99
85.6

7C 175. 1

MONITOR
INSTALLATION

CEMENT/
BENTONITE
GROUT

BENTONITE
PELLET SEAL

2*0
xl x: PVC PIPE
:'•': - '••.- '•'

;.:; 1 •$ • — SAND PACK

i:.: | *r. WELL SCREEN

!:i 1 :! I - — 8"«
X E :;: BOREHOLE
::: » :: :

SCREEN DETAILS:
Screened Interval:
5.0 to 10.0' BGS

Length -5.0*
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
3.0 to 10.5' BGS

Material -Coarse Sand

SAMPLE
N
K
M
B

R

S
T
A
T

V
A
L
U

P
|
0

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-52D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JUNE 13. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

15.0

17.5

-20.0

•22.5

25.0

27.5

30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP-SAND, fine to medium grained, trace
organics, loose, light tan brown, dry
Same, except little organics, tan to gray
brown

Same, except no organics, tan brown, dry to
moist

Same, except trace silt in matrix, wet to
saturated

SW-SAND, fine to medium grained, some gravel,
little silt, medium dense, brown, saturated,
ice-contact deposit
Same, except some silt, olive gray and brown

\BEDROCK /
END OF OVERBURDEN HOLE O 15.0 FT. BGS

ELEVATION
ft AMSL

88.00
85.8

75.8

70.8

MONITOR
INSTALLATION

ff

îfi
*
;*J
»*>

1
U"
Sr

*$

$

]

• CEMENT/
BENTONITE
GROUT

||
I H
B IP BENTONITE
II m PELLET SEAL

•

=
z

=

p

;.;.

*•
_

PVC PIPE

• SAND PACK

-• 6-«
BOREHOLE

V£LL SCREEN

SAMPLE
Nu
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

s
T
A
T
E

X/ \
X'

,

,

X
X
X
x

ty
A

U
E

9

30

27

>100

36

24

55

pi
D

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-59)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-52D

(Page 2 of 2)
PROJECT NO.: 3683 DATE COMPLETED: JUNE 18. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

- 12.5

• 15.0

• 17.5

- 20.0

- 22.5

- 25.0

- 27.5

- 30.0

- 32.5

- 35.0

- 37.5

- 40.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderately to strongly
fractured, fractures decrease with depth,
fractures are subvertical

END OF HOLE @ 22 FT. BGS

E
L

V
A
T

0
N

ft. AMSL

70.8

63.8

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

S£

:•: = :;

ill

x =

••'•': |

'.-. —

'.'•'. ^

PVC PIPE

•;• SAND PACK

BOREHOLE

SCREEN

REEN DETAILS:
Screened Interval:

11.0 to 21-0' BGS
Length -10-0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
9.0 to 22-0' BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material -Coarse Sand

RN
UU
NM

B
E
R

1

2

CR
OE
RC
EO

V
E
R
Y

%

40

80

R
0
D

%

30

75

WR
A E
T T
EU
RR

N

*

NOUS: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG o-eo)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-53S

PROJECT NO.: 3683 DATE COMPLETED: JUNE 13, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

• 2 5^.O

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

-22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-53D

END OF HOLE ® 10.5 FT. BGS

ELEVATION
ft AMSL

90.63
89.0

"7O £/O.D

MONITOR
INSTALLATION

CEMENT/
BENTONITE
GROUT
BENTONITE
PELLET SEAL

'•\ I] PVC PIPE

:: 1 — — 8'*
:| = BOREHOLE

: = - • SAND PACK

i | *- \ffiLL SCREEN

: P

SCREEN DETAILS:
Screened Interval:
5.0 to 10.0' BGS

Length -5.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
3.0 to 10.5' BGS

Material -Coarse Sand

SAMPLE
Nu
M
B

R

S
T
A
T
E

'v'
A
L
U
E

P
I
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFEiR TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG c-en
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-53D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JUNE 17, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

-10.0

•12.5

•15.0

•17.5

•20.0

22.5

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SW-SAND, fine to medium grained, loose, light
brown, moist, some asphalt and concrete

GP— GRAVEL, coarse, little coarse grained sand,
dense, gray, wet, fill deposit, slight chemical
odor
SW-SAND, medium to coarse grained, little
gravel, dense, light brown, outwash, saturated,
slight chemical odor

GM-GRAVEL, meduim, some silt, very dense,
olive green, saturated
GP-GRAVEL. fine to coarse, some silt, loose.
dense, olive green and brown, saturated,
ice— contact deposit
Same, except medium to coarse gravel, gniess,
micaceous, some silt, dense, saturated

\BEDROCK /
END OF OVERBURDEN HOLE O 15.0 FT. BGS

ELEVATION
ft AMSL

91.88
89.3

85.3

79. J

74.3

MONITOR
INSTALLATION

5^ •&
1
ĵn
'-',
i
*

I
a
;£,
*\

'i'-

S

%

]

• CEMENT/
BENTONITE
GROUT

M HI_
M m* BENTONITE
m M PELLET SEAL

ly ft

a

•

PVC PIPE

BOREHOLE

• SAND PACK

WELL SCREEN

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

S
A
T
E

X
x
X
X
y

^fci

x
x

V
A
L
U
E

14

16

46

84

>10C

>100

52

>100

p
i
D

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ} WATER FOUND S STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-62)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-53D

(Page 2 of 2)
PROJECT NO.: 3683 DATE COMPLETED: JUNE 17. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

• 12.5

• 15.0

• 17.5

- OA nZU.U

- 22.5

• 25.0

• 27.5

• 30.0

• 32.5

• 35.0

- 37.5

• 40.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): slightly to moderately
fractured, fractures are subvertical and
slightly weathered

END OF HOLE @ 22 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

74. J

673

SUPERVISOR: J.M.MICHELS

MONITOR
INSTALLATION

;•=;

'*.' — '•

',''. — '

i:':|

:•: =
•i- =

•:• = '
::: =

;•! =

': PVC PIPE

: BOREHOLE

• • SAND PACK

\ WELL
: SCREEN

SCREEN DETAILS:
Screened Interval:

11.5 to 21.5' BGS
Length -10.0'
Diameter -2.0"
Slot i 10
Material —Plastic
Sand pack interval:
9.5 to 22.0' BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material -Coarse Sand

RN
UU
NM

B
E
R

1

CR
OE
R C
EO

V
E
R
Y

70

R
0
D

WR
A E
T T
EU
RR

N

MOJES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

X. WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-63)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-54S

PROJECT NO.: 3683 DATE COMPLETED: JUNE 13, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

10.0

•12.5

•15.0

17.5

20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigraphy see log GW-54D

END OF HOLE ® 10.2 FT. BGS

ELEVATION
ft AMSL

88.69
86.4

76.2

MONITOR
INSTALLATION

BENTONITE
GROUT

BENTONITE
PELLET SEAL

PVC PIPE

\ &•' 1— SAND PACK

•y. = ;: •• — 8"«
•y. = :\ BOREHOLE

;!;: | j(- WELL SCREEN

SCREEN DETAILS:
Screened Interval:
5.0 to 10.0' BGS

Length -5.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
4.0 to 10.2' BGS

Material —Coarse Sand

SAM
N
U
M
B

R

S

A

E

PLE

m
c
r-

x
z P

D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-W)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: gW-54D ^ ^

PROJECT NO.: 3683 DATE COMPLETED: JUNE 14, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: W1LM.NGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

-27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP-SAND(FILL), medium grained, trace gravel,
brown, moist

SW-SAND, fine to medium grained, some silt,
some gravel, gray, saturated, ice— contact
deposit

GW-GRAVEL, some sand, brown

\BEDROCK /

END OF OVERBURDEN HOLE e 15.3 FT. BGS

ELEVATION
ft AMSL

89.15
86.6

71 TS I.\J

MONITOR
INSTALLATION

, f^~^^^

*fa

1,if
?
K
£

3a
£•'
1

m i
1 E
m I
m I
'.''. —

':': |

':: =

•:• E

;• E

:: =

v E

&.

"̂

J
i • CEMENT/
i BENTONITE
'; GROUT
V

(,

i 2*^
i PVC PIPE

^

Lf BENTONITE
I PELLET SEAL

: BOREHOLE

• • SAND PACK

SAMPLE
Nu
M
B

R

s
A
T

1SS Y

fW
2SS Y

V i

3SS

4SS

**—*+,

ssŝ

X'

J

Y/\

r~,
ess Y

K77SS Y

8SS X

'v'
A
L
U
E

60

39

>100

77

57

100

83

>100

p
1
D

(ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

I CHEMICAL ANALYSIS CD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-65)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-54D

(Page 2 of 2)
PROJECT NO.: 3683 DATE COMPLETED: JUNE 14. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH

ft BGS

- 15.0

• 17.5

• 20.0

- 22.5

- 25.0

• 27.5

- 30.0

• 32.5

• 35.0

- 37.5

- 40.0

- 42.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderately fractured.
fractures show slight weathering and
decrease with depth

END OF HOLE ® 20.5 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

71.J

££ 1OO- 1

MONITOR
INSTALLATION

':'•': = :'•': •"• 6~*
:j: = •:• BOREHOLE

'•" ~ •*• • CAMO PAf*if• .• — .'. ^ jAINU rALJ\

'•:'• = :•:
X = ;!;
'.•'. — '.•'.

•'.• = T VIELL
::: = :'•: SCREEN

'•:• E x

SCREEN DETAILS:
Screened Interval:

10.0 to 20.0' BGS
Length -10.0'
Diameter -2.0"
Slot | 10
Material -Plastic
Sand pack interval:
9.0 to 20.5' BGS

Material -Coarse Sane

81
EN
DT
RE
OR
CV
KA

L

i

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

65

R
0
0

%

60

W R
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG o-ee)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-55S

PROJECT NO.: 3683 DATE COMPLETED: JULY 2, T991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

5.0

•7.5

. 1 n n1U.U

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigraphy see log GW-55D

END OF HOLE O 10.0 FT. BGS

ELEVATION
ft AMSL.

81.44
79.8

CO ftOy.o

MONITOR
INSTALLATION

g1^ H
ITT Iy II
HI M" CEMENT/
M m BENTONITE
H Hi GROUT

I M* BENTONITE
M m PELLET SEAL

:.:': | •. PVC PIPE

;• | ; BOREHOLE
'.' ~

:':': = * • SAND PACK

:';': Ijli WELL SCREEN

SCREEN DETAILS:
Screened Interval:
5.0 to 10.0' BGS

Length -5.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
4.0 to 10.0* BGS

Material -Coarse Sand

SAMPLE
N
u
M
B

R

S
T
A
T

'v'
A
L
U

P
1
D

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND S STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-67)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-55D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JULY 2, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

• 1 n n

• 1 9 *^

•15.0

•17.5

20.0

22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP— SAND, medium grained, brown, saturated,
outwash

SW— SAND, fine to coarse grained, some
gravel, trace to some silt, gray, saturated,
ice— contact deposit

— very hard

SW— SAND, fine to coarse grained, some gravel,
gray, saturated

\BEDROCK - auaer refusal /
END OF OVERBURDEN HOLE O 14.0 FT. BGS

ELEVATION
ft AMSL

81. 7 J
79.7

7/t 9

fc 7
OO, /

MONITOR
INSTALLATION

ff

Ii
i'4

I

In1
=

1

E

1
~

1

|

1
'*

1
fi

1

• CEMENT/
BENTONITE
GROUT

PVC PIPE

if BENTONITE
H PELLET SEAL

1

!*

BOREHOLE

• SAND PACK

VCLL SCREEN

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

s
T
A
T

X
X

x
X

A

'v'
A

U
E

9

45

70

33

p
i
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-68)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-55D
(Page 2 of 2)

COMPLETED: JUNE 21. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA

DEPTH

ft BGS

- 12.5

- 15.0

• 17.5

• 20.0

- 22.5

- 25.0

• 27.5

- 30.0

• 32.5

• 35.0

• 37.5

- 40.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): moderately to strongly
fractured, fractures are subvertical and
slightly weathered

END OF HOLE @ 20 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

£1 7OJ. /

59.7

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

•:'• =

V =

• ' —

•'•'• E

:'::|

•:': =

SCREEN

-• 6"«
BOREHOLE

• SAND PACK

SCREEN

DETAILS:
Screened Interval:

10.0 to 20.0' BGS
Length -10.0
Diameter -2.0"
Slot I
Material
Sand

9

10
-Plastic

pack interval:
0 to

Material
20.0' BGS
-Coarse San<

31
EN
DT
RE
OR
CV
KA

L

1

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

75

R
0
0

%

45

WR
A E
T T
EU
RR

N

%

UPJES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-69)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-56S

PROJECT NO.: 3683 DATE COMPLETED: JULY 9, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

-5.0

•7.5

10.0

•12.5

. 1 •> nI O.U

•17.5

•20.0

22.5

•25.0

•27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For statigraphy see log GW— 56D

END OF HOLE O 15.0 FT. BGS

ELEVATION
ft AMSL

83. 01
80.6

£C COO.O

MONITOR
INSTALLATION

^Tm I
1
III
R F
IF;:: = :

|: | :.

:•: = :

Hi
£ i ;

4* CEMENT/
i BENTONITE
i GROUT

I" BENTONITE
1 PELLET SEAL

; — «
: PVC PIPE

: BOREHOLE

; • SAND PACK

• WELL SCREEN

SCREEN DETAILS:
Screened Interval:
5.0 to 15.0' BGS

Length -10.0*
Diameter -2.0:"
Slot # 10
Material -Plastic
Sand pack interval:
3.0 to 15.0' BGS

Material -Coarse Sand

SAMPLE
Nu
M
B

R

S

A
T
E

V
A

U

P
1
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG O.-TO)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-56D
v (Page 1 of 2)

PROJECT NO.: 3683 ' DATE COMPLETED: JULY 8, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

2.5

5 n

-7.5

•10.0

•12.5

•15.0

•17.5

-20.0

22.5

•27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SP— SAND, medium grained, brown, dry, outwash

SW-SAND, fine to coarse grained, some gravel,
trace silt, dry, ice- con tact deposit

GW-GRAVEL, some fine to medium grained sand,
trace silt, qray brown, saturated, ice-
deposit contact

-

- very hard

\BEDROCK - auqer refusal /
END OF OVERBURDEN HOLE O 19.5 FT. BGS

-

ELEVATION
ft AMSl.

82.76
80.5

78.2

7** *\

fit n

MONITOR
INSTALLATION

iVi

I
3

£
f*
'$

|

'f.

1
r

J

• CEMENT/
BENTONITE
GROUT

PVC PIPE

m M PELLET SEAL

Fl Pi
:

=

: =

=

«

—6",
BOREHOLE

• SAND PACK

WELL SCREEN

SAMPLE
N
u
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

S

A
T

X
X
y

X
Xxx
x
x

'v'
A
L
u
E

4

90

>10C

44

59

25

23

85

>10t

p
I
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND S STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L~71)

(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-56D
(Page 2 of 2)

COMPLETED: JULY 8. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA

DEPTH

ft BGS

• 17.5

• 20.0

- 22.5

• 25.0

• 27.5

• 30.0

• 32.5

- 35.0

- 37.5

• 40.0

- 42.5

• 45.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): strongly fractured.
fractures are highly weathered and
subvertical to subhorizontal

END OF HOLE @ 25 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

/?f /Io /. u

55.5

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

v'|

X ^

x E
x =

x =

:|: |

;*

*

SCREEN

BOREHOLE

• SAND PACK

WELL
SCREEN

DETAILS:
Screened Interval:

15.0 to 25.0' BGS
Length -10.0'
Diameter -2.0"
Slot i
Material
Sand

13.0

10
-Plastic

pack interval:
to 25.01 BGS

Material -Coarse Sam

Bl
EN
DT
RE
OR
CV
KA

L

i

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

40

R
0
0

7'

45

WR
A E
T T
EU
RR

N

2

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-82)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-57D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 29, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

-20.0

22.5

•25.0

27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SW— SAND, fine to medium grained, some gravel.
cobbles, brown, dry

Same, except fne to coarse grained, trace
to some gravel

— moist

— saturated

— very hard

^BEDROCK /

END OF OVERBURDEN HOLE O 26.0 FT. BGS

ELEVATION
ft AMSl.

94.99
95. J

69.3

MONITOR
INSTALLATION

1 J - —ROAD BOX

IT'

i*

P

iii
i$
1
"

1
1

P\
f
5 • CEMENT/
I BENTONITE
• GROUT
f

I
5

i;
*
L

' 2"*
£ PVC PIPE

«v
(

1 BOREHOLE
!cl

Kg til

m m* BENTONITE
H| II PELLET SEAL

=
z

i
i
s

|

E

[

'. • SAND PACK

* WELL SCREEN

SAMPLE
N
u
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

s
T
A
T

X
V
* ^

X
X̂̂

_

X
X
X

x/ \

x

v'
A
L
u
E

97

>100

40

37

31

92

82

>100

>100

0
v
A

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND ?Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L~M)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-57D
(Page 2 of 2)

COMPLETED: JANUARY 29, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

• 25.0

- 27.5

• 30.0

• 32.5

• 35.0

• 37.5

• 40.0

- 42.5

• 45.0

- 47.5

• 50.0

• 52.5

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): slightly to heavily
fractured, fractures are sub— vertical and
moderately weathered

END OF HOLE 9 31 FT. BGS

E
L

V
A
T
I
0
N

ft. AMSL

69.3

64.3

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

'••:• 1

i;i 1

:;i |

SCREEN

• SAND PACK

WELL
SCREEN

BOREHOLE

DETAILS:
Screened Interval:
21.0 to 31.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:

18.0 to 31.0' BGS
Material -Coarse Sane

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B
E
R

1

CR
OE
RC
EO

V
E
R
Y

%

60

R
0
D

%

40

WR
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

X. WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <i_-96)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-58D
(Page 1 of 4)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 3, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

•5.0

•7.5

. 1 n n1U.U

•12.5

•15.0

•17.5

on n• ZtJ.U

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

SW-SAND, some silt, little gravel, stiff, medium
grained, tan
Same, except light tan

SW-SAND, trace gravel, stiff, medium to coarse
grained, tan

Same, except orange iron stained, moist

SW/GW-SAND and GRAVEL, firm, medium to
coarse grained, light brown and gray, ice-
contact deposit

Same, with some iron staining

Same, except light brown

ELEVATION
ft AMSL

98.19
96.1

82.1

MONITOR
INSTALLATION

*%
if

\
5
J
?

£

i
<s
r.

S

u
1

I

I5

i
i

|&j*
I

\
i:

=1

N

i
i
j

\
I

g

!
|
i
!
!?•*i
Jy

1
1

;W

f:
'ft

]

PVC PIPE

• CEMENT/
BENTONITE
GROUT

•• — e'#
BOREHOLE

SA
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

12SS

13SS

MPLJ
s
A

E

Xx
x
X
Xx
x
x
X
x
x
X

X

V
A

U
E

20

57

33

20

16

15

26

15

22

19

16

19

>100

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND 3Z. STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-58D
(Page 2 of 4)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 3, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•35.0

•37.5

•40.0

•42.5

•45.0

•47.5

•50.0

•52.5

•55.0

•57.5

•60.0

•62.5

•65.0

STRAT1GRAPHIC DESCRIPTION tt REMARKS

Same, with some clay

Same, except gravel

Same, except little clay

Same, except some clay

ELEVATION
ft AMSL

MONITOR
INSTALLATION

\
\
n

I

I
f

".i
51

',

\
~

1

J

7
<J

J
LI
•j

I
i

-J

£
r.
i

:i 2"«
; PVC PIPE

r.

i
&

!
s
X

1̂

i • CEMENT/
= BENTONITE
I GROUT
i
k'

!
]
•4
!

\

6-#
; BOREHOLE

i
E
•

I
i
:

i

f« BENTONITE
I PELLET SEAL

SAMPLE
N
U
M
B

R

14SS

15SS

16SS

17SS

18SS

19SS

20SS

s
A

E

X

X

X

X

X

X

X

V
A
L
U
E

>100

>100

99

52

60

38

24

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L103)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-64D

(Page 3 of 3)
PROJECT NO.: 3683 DATE COMPLETED: JULY 31. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH

ft BGS

• 62.5

• 65.0

• 67.5

- 70.0

- 72.5

• 75.0

• 77.5

• 80.0

• 82.5

• 85.0

• 87.5

• 90.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): gray, coarse grained,
fractured

END OF HOLE ® 68 FT. BGS

-

E
L
E
V
A
T
I
0
N

ft. AMSL

20.6

16.1

MONITOR
INSTALLATION

• ^ '•' • n-.

: = :j BOREHOLE

: = •* • SAND PACK

' 3* VCLL
; = ;: SCREEN

SCREEN DETAILS:
Screened Interval:
5I5.0 to 66.0' BGS

Length -5.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:

47.0 to 68.0' BGS
Material -# 2 Sand

Bl
EN
DT
RE
OR
cv
KA

L

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

*

60

R
0
D

0.0

WR
A E
T T
EU
RR

N

0

MmS MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

2 WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (LIOT)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-65S

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 7, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-2.5

•5.0

•7.5

10.0

12.5

•15.0

•17.5

-20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-65S

END OF HOLE ® 18.0 FT. BGS

-

ELEVATION
ft AMSL

84.14
82.4

64.4

MONITOR
INSTALLATION

ff U

! I
Ii is

£ K

I m

11

\ _

i E

||

|

; =

! E

] E

SCREEN

]

• CEMENT/
BENTONITE
GROUT

2"»
PVC PIPE

• BENTONITE
PELLET SEAL

BOREHOLE

• SAND PACK

— : WELL SCREEN

DETAILS:
Screened Interval:
8.0 to

Length
18.0 BGS

-10.0*
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
6.0 to

Mater al
18.0' BGS
-# 2 Sand

SAMPLE
Nu
M
B

R

S

A

E

V
A
L
U

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH> WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG 0-123)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BRD
(Page 3 of 6)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 6, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

-67.5

•70.0

•72.5

•75.0

•77.5

•80.0

•82.5

•85.0

•87.5

-90.0

•92.5

I- -0.0

-97.5

STRATIGRAPHIC DESCRIPTION It REMARKS

-

ELEVATION
ft AM'SL

MONITOR
INSTALLATION

PVC PIPE

•• CEMENT/
BENTONITE
GROUT

BOREHOLE

SAMPU
N
U
M
B

R

S

A
T

V
A

U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND !SZ STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG 0.123)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BRD
(Page 4 of 6)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 6, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8' ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

-100.0

-102.5

-105.0

-107.5

•110.0

•112.5

-115.0

-117.5

-120.0

-122.5

•125.0

•127.5

•130.0

STRATIGRAPHIC DESCRIPTION & REMARKS

\BEDROCK /
END OF OVERBURDEN HOLE © 105 FT. BGS

ELEVATION
ft AMSL

-23.0

MONITOR
INSTALLATION

BOREHOLE

PVC PIPE

•• CEMENT/
BENTONITE
GROUT

HQ COREHOLE

^r^

SAMPLJ
N
U
M
B
E
R

S

A
T
E

V
A
L
U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND !Z STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG a-ge)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-58D
(Page 3 of 4)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 3, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•67.5

•70.0

•72.5

•75.0

-77.5

-80.0

-82.5

-85.0

•87.5

•90.0

•92.5

•95.0

•97.5

STRATIGRAPHIC DESCRIPTION & REMARKS

SW-SAND, some clay, some gravel, light brown
with iron staining, product odor

\BEDROCK /
END OF OVERBURDEN HOLE O 74.0 FT. BGS

ELEVATION
ft AMSL

27.1

22 J

MONITOR
INSTALLATION

111" BENTONITE
I| PELLET SEAL

:j: = :;

X E '.*

± = :':

•I = v

'•:• ix'

^ .
BOREHOLE

PVC PIPE

• SAND PACK

WELL SCREEN

SAMPLE
N
U
M
B

R

21 SS

S

A

E

X

r
x
-
o
u
j

69

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFKR TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-97)

(BEDROCK)
PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CUENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH

ft BGS

• 72.5

• 75.0

77.5

• 80.0

- 82.5

• 85.0

• 87.5

90.0

• 92.5

• 95.0

- 97.5

-100.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gniess): dark gray to black with
some white veins, fine grained, fractured

END OF HOLE ® 79 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

VJ 1<£<£. 1

171If. 1

HOLE DESIGNATION: GW-58D
(Page 4 of 4)

DATE COMPLETED: AUGUST 3, 1992

DRILLING METHOD: 4 1/4" ID HSA /
NX / WR

CRA SUPERVISOR: S. SWANSON

MONITOR
INSTALLATION

•:• |

;i; |

i; |

::: =

SCREEN

• SAND PACK

-P 6'«
BOREHOLE

SCREEN

DETAILS:
Screened Interval:
70.0 to 80.0' BGS

Length -10.0'
Diameter -2.0*
Slot # 10
Material -PVC
Sand pack interval:
67.0 to 80.0 BGS

Material -# 2 Sand

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

%

90

R
Q
0

%

0.0

WR
AE
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-58S

PROJECT NO.: 3683 • DATE COMPLETED: AUGUST 3, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-2.5

-5.0

-7.5

•10.0

•12.5

•15.0

17.5

•20.0

-22.5

•25.0

-27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-58D

--

END OF HOLE O 28.0 FT. BGS

ELEVA110N
ft AMSL

98.21
96.0

e*o

MONITOR
INSTALLATION

*fI
1

|

jj

1

1

i
II
Jj

1

pT
I

I
f;

I
;-v
SJ.

1

&n

|

1

• CEMENT/
BENTONITE
GROUT

6"#
BOREHOLE

PVC PIPE

M mT BENTONITE
m m PELLET SEAL

SCJ

\

^

v

REEN

• SAND PACK

VCLL SCREEN

DETAILS:
Screened Interval:
18.0 to 28.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
16.0 to 28.0' BGS

Material -# 2 Sand

SAMPLE
N
U
M
B

R

S

A
T
E

'v'
A
L
U

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZD WATER FOUND 2Z STATIC WATER LEVEL f



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-ae)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-59S

PROJECT NO.: 3683 ' DATE COMPLETED: FEBRUARY 7, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

-22.5

-25.0

•27.5

•30.0

•32.5

STRA71GRAPHIC DESCRIPTION it REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-57D

END OF HOLE O 20.0 FT. BGS

ELEVATION
ft AMSL

85. OS
85.3

65.3

MONITOR
INSTALLATION

I
R

fi

^m

X.

I

SCREEN

fr* — ROAD BOX

• CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET SEAL

PVC PIPE

BOREHOLE

• SAND PACK

DETAILS:
Screened Interval:
10.0 to 20.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
8.0 to 20.0' BGS

Material -Coarse Sand

SAMPLE
N
U
M
B

R

S

A
T
E

m
c
i-
>
<
z 0

V
A

ppm

NOTESj MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ} WATER FOUND 2 STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-59D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 7, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

•5.0

•7.5

•10.0

-12.5

•15.0

-17.5

-20.0

-22.5

•25.0

-27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

SW-SAND, medium to coarse grained, some
gravel, brown, moist

GW-GRAVEL, some sand, brown, saturated

Rock fragments, very hard

SW-SAND, medium to coarse grained, some
gravel, brown, saturated

GW-GRAVEL. some sand

ELEVA110N
ft AMSL

85.06
85.2

74.2

70.2

55.2

MONITOR
INSTALLATION

\ t ij— — ROAD BOX

1

1

&

1

I
•4

I

I£
3n-*
e
K-

1
5

fi

s
|
|

'j}R
ft

1

s>

I

-;
^

|

^

I

I

2-0
pvr. PIPF

I
1

!ii
iin,
!$

i

c*

•A

i
i

• CEMENT/
BENTONITE
GROUT

6-0
BOREHOLE

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

s
A
T

X
X
X
Xf 1x

X
X

X

X

'v'
A

u
E

33

>100

>100

>100

>100

34

37

35

44

47

0
V
A

PPf!

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG <L-84)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-59D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 7. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

-37.5

•40.0

•42.5

•45.0

-47.5

•50.0

•52.5

•55.0

•57.5

60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

CL-CLAY(TILL). some sand, some gravel

\BEDROCK /
END OF OVERBURDEN HOLE 6 60.0 FT. BGS

ELEVATION
ft AMSL

'

25.2

MONITOR
INSTALLATION

trf

i
;K

*
1

1

•If
7k

^

I
j

1

^
I

i
£

\
\ • CEMENT/
i BENTONITE
5 GROUT

>

i
!

2«.
* PVC PIPE

1

i- 6-0
i BOREHOLE

1 B" BENTONITE
U H PELLET SEAL

|;

|;

= :

™ •

| :
S ;

1 :
= :
= ;

|:

•'•'•'•l'l

•• SAND PACK

f WELL SCREEN

J

SAMPLE
N
U
M
B

R

11SS

12SS

13SS

s
T
A
T
E

x

E

X

>N/
A
L
U
E

44

62

0
V
A

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG <L~85)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-59D

(Page 3 of 3)
'PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 7. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH

ft BGS

- 57.5

. CA ADU.U

- 62.5

• 65.0

• 67.5

• 70.0

72.5

- 75.0

• 77.5

• 80.0

• 82.5

• 85.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): slightly to moderately
fractured, fractures are sub-vertical

END OF HOLE O 65 FT. BGS

E
L
E
V
A

I
0
N

ft. AMSL

•7JT n
2!}.i£

20.2

MONITOR
INSTALLATION

: 1 > 6>
i = : BOREHOLE

i | • • SAND PACK

; s i* veu.
: = SCREEN

j E

\ =

SCREEN DETAILS:
Screened Interval:

49.0 to 64.0' BGS
Length -15.0'
Diometer -2.0"
Slot # 10
Material -Plastic
Sand pack interval:

47.0 to 65.0' BGS
Material —Coarse Saru

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

CR
OE
RC
EO

V
E
R
Y

%

70

R
0
0

%

60

WR
A E
T T
EU
RR

N

%

NOTES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG «.-*)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH
ft BGS

-2.5

•5.0

•7.5

•10.0

•12.5

•15.0

-17.5

-20.0

-22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-60D

END OF HOLE ® 18.0 FT. BGS

ELEVATION
ft AMSL

90.48
88.9

72.5

HOLE DESIGNATION: GW-60S

DATE COMPLETED: APRIL 29, 1992

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

ff i i

*r]

1

SC

E

RE

1E

U

*

*

.
EN

]

« CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET SEAL

— r.
PVC PIPE

-• 6"*
BOREHOLE

• SAND PACK

WELL SCREEN

DETAILS:
Screened Interval:
7.0 to 17.0' BGS

Length -10.0'
Dia'eter -2.0"
Slot 0 10
Material -Plastic
Sand pack interval:
5.0 to 18.0' BGS

Material -Coarse Sand

SAMPLE
N
U
M
B

R

S
T
A
T
E \

0
V
A

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZx> WATER FOUND 'SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (1-39)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61D
(Page 1 of 3)

PROJECT NO.: 3683 DATE COMPLETED: APRIL 30, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

-5.0

•7.5

•10.0

-12.5

•15.0

17.5

. on nzu.u

•22.5

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

-vHumas /•
SP-SAND. medium grained, brown
- saturated

SM-SAND, fine grained, some silt, brown

SW-SAND, medium to coarse grained, brown

Same, except fine to medium grained

ML-SILT, some very fine sand, brown

SW— SAND, fine to coarse grained, some silt,
trace gravel, brown

ELEVATION
ft AMSL

83.6S
81.5

81.0

79. C

76. 5

66.5

61.5

MONITOR
INSTALLATION

ff

\

I
*fti
«

1

^fr

1
6?

h

K
$
1
;i

J

'i

\
•i
•i

£i
K

J5

%

I

TI

I
I

i
:'

j
f

I

,

\

I

} PVC PIPE

?
i

'{

f

<
:

1

i • CEMENT/
\ BENTONITE
,i GROUT

j
!

j
i
t

: •* — 6'*
• BOREHOLE

1
I

i
i
^

t
c
r

|

.
.-
t

:
,

i

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

s
A

E

X
X
Xx

x
X

X

A
L
u
E

6

15

12

9

23

WH

3

20

0
V
A

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND !Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG <L-«)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61D
(Page 2 of 3)

PROJECT NO.: 3683 DATE COMPLETED: APRIL 30, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

•37.5

•40.0

-42.5

•45.0

-47.5

•50.0

-52.5

•55.0

•57.5

•60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION at REMARKS

GW-GRAVEL, some sand, silt and clay, dense

\BEDROCK /
END OF OVERBURDEN HOLE « 48.0 FT. BGS

ELEVATION
ft AMSL

45.5

33.5

MONITOR
INSTALLATION

!

m* CEMENT/
H BENTONITE

m» BENTONITE
B PELLET SEAL

•: i •

:': | :.,

:: 2 *

v E •

;|

— ft
PVC PIPE

BOREHOLE

• SAND PACK

VBLL SCREEN

SAMPLE
N
U
M
B

R

S

A

E

V
A
L
U
E

0
V
A

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-87)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-60D

PROJECT NO.: 3683 DATE COMPLETED: APRIL 29, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

SW-SAND(FILL), leaves, mulch, black, wet

- black and brown humus, peat

GC-GRAVEL, some clay, some sand, dense,
gray, ice— contact deposit

— very hard

SW-SAND, fine to coarse grained, brown,
saturated
Same, with some silt, trace gravel, gray

BEDROCK

END OF HOLE 0 26.0 FT. BGS

ELEVATION
ft AM3L

90.73
88.6'

Of\ £OU. o

74.6

57.6

MONITOR
INSTALLATION

fl*i —

^5Er*

I

1
X
?;

ft

\
B

i

1
I

1

I

1

1

m 1

!
i
***
&

1
i
i
£

i'

1

1

]

BOREHOLE

•* CEMENT/
BENTONITE
GROUT

2"»
PVC PIPE

• 1
m m» BENTONITE
H H PELLET SEAL

•

=

Z

f

;•

?

• SAND PACK

UELL SCREEN

SAM
N
y
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

11SS

SCREEN DETAILS:
Screened Interval:
21.0 to 31.0* BGS

Length -10.0*
^^ Diameter -2.0"

Slot # 10
Material -Plastic
Sand pack interval:
18.0 to 31.0' BGS

s
T
A

E

X
X
.

K' 1

t— •}X

X
X
X

X

Material -Medium Sand

PL£

V
A
L
U

6

9

8

16

75

100

93

XI 00

95

55

55

0v
A

[ppm]

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND '.SZ STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG <L-9i)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61S

PROJECT NO.: 3683 DATE COMPLETED: APRIL 30, 1992

CLIENT: OLIN CORP. • DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

_ _
i.O

•5.0

•7.5

•10.0

. 19 R
1 ̂ **J

•15.0

•17.5

. on nzu.u

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-61D

END OF HOLE O 20.0 FT. BGS

ELEVATION
ft AMSL

83.51
81.7

£1 7Qt./

MONITOR
INSTALLATION

jeq
'-H'F

IK

I
I

)

1
1p8

1
\,j

3

nCEMENT/
BENTONITE
GROUT

„ 6.,

|j in BOREHOLE

H B-" BENTONITE

: =

: =

• =

'. '. .̂

'•'• i

:: I

*

PELLET SEAL

PVC PIPE

— SAND PACK

SCREEN DETAILS:
Screened Interval:

10.0 to 20.0' BGS
Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
8.0 to 20.0' BGS

Material -Medium Sand

SAMPLE
N

M
B

R

S

A

E

'v'
A
L
U
E

0
v
A

.pprn

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-90)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61D

(Page 3 of 3)
PROJECT NO.: 3683 DATE COMPLETED: APRIL 30. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA, CRA

DEPTH

ft BGS

- 47.5

• 50.0

- 52.5

• 55.0

• 57 5W / 4 W

- 60.0

• 62.5

• 65.0

• 67.5

• 70.0

• 72.5

• 75.0

DESCRIPTION OF STRATA

Overburden

No recovery

END OF HOLE ® 52 FT. BGS

E
L

V
A
T
1
0
N

ft. AMSL

29.7

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

E

E

=

:: =

;•• SAND PACK

« wen
: SCREEN

\ BOREHOLE

SCREEN DETAILS:
Screened Interval:

41.0 to 51.0' BGS
Length -10.0'
Dicmeter -2.0"
Slot | 10
Material -Plastic
Sand pack interval:

33.0 to 52.0' BGS

Bl
EN
DT
RE
OR
CV
KA

L

Material -Medium Sand

RN
UU
NM

B

R

1

CR
OE
RC
EO

V

R
Y

*

0

R
Q
0

WR
A E
T T
EU
RR

N

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (ins)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61BR
(Page 1 of 4)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 17, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For overburden stratigraphy see log GW-61D

ELEVATION
ft AMSL

83.67
81.6

MONITOR
INSTALLATION

fff MTi

PVC PIPE

— CEMENT/
BENTONITE
GROUT

BOREHOLE

SAMPLJ
N
u
M
B

R

S
T
A

E

V
A

U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG dm)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61BR
(Page 2 of 4)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 17, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

-35.0

•37.5

-40.0

-42.5

•45.0

•47.5

•50.0

•52.5

•55.0

•57.5

•60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION
ft AMSL

MONITOR
INSTALLATION

« 4-0
PVC PIPE

•• CEMENT/
BENTONITE
GROUT

BOREHOLE

SAMPLE
N
U
M
B

R

S
T
A
T
E

m
c
r>

<
z
~

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG am)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61BR
(Page 3 of 4)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 17, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

•67.5

-70.0

-72.5

-75.0

-77.5

•80.0

•82.5

•85.0

-87.5

•90.0

•92.5

•95.0

•97.5

STRA71GRAPHIC DESCRIPTION & REMARKS

\BEDROCK /
END OF OVERBURDEN HOLE Q 105 FT. BGS

ELEVATION
ft AMSL

9.6

MONITOR
INSTALLATION

BOREHOLE

PVC PIPE

——CEMENT/
BENTONITE
GROUT

COREHOLE

SAMPU
N
U
M
B

R

S

A
T

V
A

U

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dZ) WATER FOUND 3Z STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (1-120)
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-61BR
(Page 4 of 4)

PROJECT NO.: 3683 DATE COMPLETED: DECEMBER 17. 1992

CLIENT: OLIN DRILLING METHOD: HQ CORE

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH

ft BGS

- 70.0

• 72.5

• 75.0

• 77.5

• 80.0

82.5

• 85.0

• 87.5

• 90.0

- 92.5

• 95.0

• 97.5

DESCRIPTION OF STRATA

Overburden

BEDROCK - for stratigraphy see log
GW-61D

END OF HOLE O 92 FT. BGS

E
L

V
A

I
0
N

ft. AMSL

9.6

-10.4

MONITOR
INSTALLATION

BOREHOLE

PVC PIPE

CEMENT/
8ENTONITE
GROUT

COREHOLE

Bl
EN
DT
RE
OR
CV
KA

RN
UU
NM

B

R

CR
OE
RC
EO

V

R
Y

*

R
a
D

*

WR
A E
T T
EU
RR

N

*

NjJIEa MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPmC AND INSTRUMENTATION LOG (L-95)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62S

PROJECT NO.: 3683 DATE COMPLETED: MAY 5. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

•5.0

•7.5

•10.0

•12.5

-15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION
| ft AMSL

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-62D

END OF HOLE O 15.0 FT. BGS

84.61
82.3

67.3

MONITOR
INSTALLATION

*ff

:'• E

:: 1

;' |

1

5

;1*

SCREEN

• CEMENT/
BENTONITE
GROUT

• BENTONITE
PELLET SEAL

2*j
PVC PIPE

- ft
BOREHOLE

• SAND PACK

DETAILS:
Screened Interval:
5.0 to 15.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
3.0 to 15.0' BGS

Material -Medium Sand

SAMPLE
N
U
M
B

R

S

A
T
E

'v'
A
L
U
E

0
V
A

ippm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (1-92)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62D
(Page 1 of 4)

PROJECT NO.: 3683 DATE COMPLETED: MAY 4, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

•10.0

•12.5

•15.0

-17.5

-20.0

•22.5

•25.0

•27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

Roots, organic humas, black, wet

SW-SAND, some silt, organic matter, black,
saturated

SW-SAND, fine to coarse grained, some gravel
brown and black

SP-SAND, fine to medium grained, loose, brown.

Same, except medium grained

SW-SAND, fine to coarse grained, trace to
some gravel, brown

ELEVATION
ft AMSL

83.84
82.4

81.4

MONITOR
INSTALLATION

rfj
1

1

1

1
f
I
8

i
jSj

\
\
3i

%.

I

\

1

|

£

1

i
I
fi

i«
in

''it,

1

1

1

£

1

i.
^
|
|
?
S
I
ii1*
N
%

'<

-V

i
1
i
Ii
1i
$
s

1
%

I
1
*:

-3?
»

1

]

~^^^^™"~2*tf
PVC PIPE

•• CEMENT/
BENTONITC
GROUT

BOREHOLE

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

s
A

E

x
x
yi ̂
X
. jxf \

Ix
X

_

'v'
A

U
E

9

15

25

25

9

8

11

9

11

18

0
v
A

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND 1Z STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG G.-M)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62D
(Page 2 of 4)

PROJECT NO.: 3683 DATE COMPLETED: MAY 4. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

•37.5

•40.0

•42.5

•45.0

•47.5

•50.0

•52.5

•55.0

•57.5

•60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION it REMARKS ELEVATION
ft AMSL

MONITOR
INSTALLATION

!
h
?;

|
fj.

£ii
1
1
i
$̂
a
j»
£f

|
V.
*>

1
5
'A
ft

|

j

|
ij
'.i

ij

1
p
i

1

1

1 ,̂ 8.#

| BOREHOLE

*
* • CEMENT/
^ BENTONITE
I GROUT

*

Si
•"V

1

|̂ 2.,
;1 PVC PIPE
-J

5;

!
m H
B H" BENTONITE
M M PELLET SEAL

!•••
r| • SAND PACK

!«; WELL SCREEN

SAMPLE
Nu
M
B

R

S
T
A
T
E

V
A
L
U
E

0
v
A

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND S STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-94)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62M
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: MAY 5, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4- 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•2.5

-5.0

•7.5

•10.0

12.5

•15.0

• 17 51 / • w

•20.0

•22.5

-25.0

•27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION it REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-62D

ELEVATION
ft AMSL

84.33
82.4

MONITOR
INSTALLATION

fiT

.

R
-p
\*•\i
'i,«

1
h

*j
I
i!-

3^ 6"#
\ BOREHOLE

?

,i

\

\ • CEMENT/
E BENTONITE
j GROUT
!
i

1 r.
J PVC PIPE
<,

^

i
;

'

i

:

1 I!" BENTONITE
M m PELLET SEAL

^^ ^^

= ;

• • SAND PACK

SAMPLE
Nu
M
B
E
R

S
T
A
T
E

'N'
V
A
L
U
E

0
v
A

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0-94)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62M
(Page 2 of 2)

PROJECT NO.: 3683 DATE COMPLETED: MAY 5, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•35.0

-37.5

. Af\ n*rU.U

•42.5

-45.0

•47.5

•50.0

•52.5

•55.0

•57.5

•60.0

•62.5

-65.0

STRATIGRAPHIC DESCRIPTION & REMARKS

END OF HOLE ® 40.0 FT. BGS

ELEVATION
ft AMSL

AO A
4Z.4

MONITOR
INSTALLATION

: !:::«• 6't
: = >: BOREHOLE

: | •*• SAND PACK

SCREEN DETAILS:
Screened Interval:
30.0 to 40.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:
28.0 to 40.0' BGS

Material —Medium Sand

-

SAMPLE
Nu
M
B
E
R

S

A
T
E

'v'
A
L
U
E

0
v
A

ippm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND 2 STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (1-92)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62D
(Page 3 of 4)

PROJECT NO.: 3683 DATE COMPLETED: MAY 4, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

•67.5

•70.0

-72.5

•75.0

•77.5

•80.0

-82.5

•85.0

•87.5

-90.0

•92.5

•95.0

•97.5

STRATIGRAPHIC DESCRIPTION & REMARKS

\BEDROCK /
END OF OVERBURDEN HOLE ® 66.0 FT. BGS

-

ELEVA110N
ft AMSL

16.4

MONITOR
INSTALLATION

: E

: =

: = *

;|

— e't
BOREHOLE

VCLL SCREEN

« SAND PACK

SAMPLE
N
U
M
B

R

T
A
T
E

'N'
V
A
L
U
E

0
V
A

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L~93)

(BEDROCK)
PROJECT NAME: OLIN (CSA) HOLE

PROJECT NO.: 3683 DATE

DESIGNATION: GW-62D
(Page 4 of 4)

COMPLETED: MAY 4, 1S92

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 / NX / 5 7/8 WR

LOCATION: WILMINGTON, MA. CRA

DEPTH

ft BGS

• 65.0

• 67.5

. 7r\ n

• 72.5

• 75.0

- 77.5

- 80.0

• 82.5

- 85.0

• 87.5

• 90.0

• 92.5

DESCRIPTION OF STRATA

Overburden

BEDROCK - No recovery

BEDROCK(Quartzite): white and gray,
medium grained, moderatley to heavily
fractured

END OF HOLE O 75 FT. BGS

-

E
L
E
V
A
T
I
0
N

ft. AMSL

1/t A

1O A

7.4

SUPERVISOR: J.W. MICHELS

MONITOR
INSTALLATION

:': |

:: =

•*•

SCREEN

r" — 6'*
BOREHOLE

SCREEN

' SAND PACK

DETAILS:
Screened Interval:
61.0 to

Length
71.0' BGS

-10.0'
Diameter -2.0"
Slot # 10
Material -Plastic
Sand pack interval:

58.0 to 75.0' BGS
Material -Medium Sane

Bl
FN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

2

CR
OE
RC
EO

V
E
R
Y

%

0

20

R
0
D

%

30

WR
AE
TT
EU
RR

N

%

MflJES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

3Z WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPHIC AND INSTRUMENTATION LOG (1121)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BR
(Page 1 of 4)

PROJECT NO.: 3683 DATE COMPLETED: JULY 22, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON /
J.W. MICHELS

DEPTH
ft BGS

•2.5

•5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

For overburden stratigraphy see log GW-62D

-

ELEVATION
ft AM:;L

MONITOR
INSTALLATION

3] I
1

PVC PIPE

— CEMENT/
BENTONITE
GROUT

3"0
BOREHOLE

SAMPU
N
U
M
B

R

S

A

E

Z
X

-
O

U
I

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dx1 WATER FOUND 5Z STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG (1121)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BR
(Page 2 of 4)

PROJECT NO.: 3683 DATE COMPLETED: JULY 22. 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON /
J.W. MICHELS

DEPTH
ft BGS

•35.0

•37.5

•40.0

•42.5

•45.0

•47.5

•50.0

•52.5

•55.0

•57.5

•60.0

-62.5

•65.0

STRATIGRAPHIC DESCRIPTION it REMARKS ELEVATION
ft AMSL

MONITOR
INSTALLATION

PVC PIPE

•« CEMENT/
BENTONITE
GROUT

BOREHOLE

SAMPU
N
U
M
B

R

S

A

E

V
A
L
U

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS <CD WATER FOUND 2 STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (1121)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BR
(Page 3 of 4)

PROJECT NO.: 3683 DATE COMPLETED: JULY 22, 1992

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON /
J.W. MICHELS

DEPTH
ft BGS

-67.5

70.0

•72.5

•75.0

•77.5

•80.0

-82.5

•85.0

•87.5

•90.0

•92.5

•95.0

-97.5

STRATIGRAPHIC DESCRIPTION & REMARKS

\BEDROCK /
END OF OVERBURDEN HOLE O 80.0 FT. BGS

ELEVATION
ft AMSL

-80.0

MONITOR
INSTALLATION

r

V*

• *'•
PVC PIPE

•• CEMENT/
BENTONITE
GROUT

BOREHOLE

NQ COREHOLE

.—-

SAMPLE
N
U
M
B
E
R

S
T
A

E

m
c
r
x
z

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFEF! TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS <CD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG «-122)
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BR
(Page 4 of 4)

PROJECT NO.: 3683 DATE COMPLETED: JULY 22, 1992

CLIENT: OLIN DRILLING METHOD: NQ CORE

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON /
J.W. MICHELS

DEPTH

ft BGS

• 77.5

• 80.0

- 82.5

• 85.0

• 87.5

• 90.0

• 92.5

• 95.0

• 97.5

•100.0

•102.5

•105.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): medasedimentary, block,
fine grained, fractured, little iron staining,
along fractures, some chlorite and talc
along fractures, weathering

END OF HOLE 9 105 FT. BGS

E
L
E
V
A
T
1
0
N

ft. AMSL

MONITOR
INSTALLATION

-

BOREHOLE

— CEMENT/
BENTONITE
GROUT

r PVC PIPE

— 3"* NQ
COREHOLE

Bl
EN
DT
RE
OR
CV
KA
L

RN
UU
NM

B

R

1

2

3

4

5

6

CR
OE
RC
EO

V
E
R
Y

%

75

75

60

80

95

90

R
0
D

%

0.0

0.0

0.0

0.0

0.0

0.0

WR
A E

EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (1123)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BRD
(Page 1 of 6)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 6, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

-2.5

-5.0

•7.5

•10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRAT1GRAPHIC DESCRIPTION tt REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

For overburden stratigraphy see log GW-62D

ELEVA110N
ft AMSL

83.66
82.0

MONITOR
INSTALLATION

_ ^^ •̂̂ •̂̂s m^m f

I

PVC PIPE

* CEMENT/
BENTONITE
GROUT

BOREHOLE

SAMPLE
N
u
M
B

R

S
T
A
T

'v'
A
L
U

NOTES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND S STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG 0-123)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BRD
(Page 2 of 6)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 6, 1993

CLIENT: OLIN DRILLING METHOD: 4 1/4" ID HSA /
4 7/8" ROLLER BIT

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

•35.0

-37.5

•40.0

-42.5

•45.0

•47.5

-50.0

•52.5

•55.0

•57.5

-60.0

•62.5

•65.0

STRATIGRAPHIC DESCRIPTION it REMARKS ELEVATION
ft AMSL

MONITOR
INSTALLATION

PVC PIPE

CEMENT/
BENTONITE
GROUT

BOREHOLE

SAMPLJ
N
U
M
B
E
R

S

A
T
E

Z
X

-
I3

U
J

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG 0-«*>
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BRD N
(Page 5 of 6)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 6. 1993

CLIENT: OLIN DRILLING METHOD: HQ CORE

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH

ft BGS

•102.5

•105.0

•107.5

• 11ft flI I U.U

•112.5

. 11 R ftI I O.U

• 117.5

•120.0

•122.5

. 1 OP AIZD.U

•127.5

. 1 **ft n" IOU.U

DESCRIPTION OF STRATA

Overburden

BEDROCK - for stratigraphy see log
GW-62D

E
L
E
V
A
T
I
0
N

ft. AMSL

27/7

MONITOR
INSTALLATION

BOREHOLE

« 4't
PVC PIPE

•• CEMENT/
BENTONITE
GROUT

I

— 4'» HQ
COREHOLE

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

1

2

3

4

5

6

CR
OE
RC
EO

V
E
R
Y

%

100

100

100

100

100

100

R
0
D

%

WR
A E
T T
EU
RR

N

%

flOJES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

S WATER FOUND 3E STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG &•«*>
(BEDROCK)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-62BRD
(Page 6 of 6)

PROJECT NO.: 3683 DATE COMPLETED: JANUARY 6, 1993

CLIENT: OLIN DRILLING METHOD: HQ CORE

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

DEPTH

ft BGS

•132.5

•135.0

-137.5

•140.0

•142.5

•145.0

•147.5

•150.0

•152.5

•155.0

•157.5

•160.0

DESCRIPTION OF STRATA

END OF HOLE ® 145 FT. BGS

E
L

V
A
T

0
N

ft. AMSL

MONITOR
INSTALLATION

•• 4*t HO
COREHOLE

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

B

R

6

7

8

CR
OE
RC
EO

V
E
R
Y

%

100

100

100

R
Q
D

%

WR
A E
T T
EU
RR

N

%

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND 3C STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG (LIOD
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-63S

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 5. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

•12.5

•15.0

•17.5

20.0

•22.5

25.0

•27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-63D

END OF HOLE ® 18.0 FT. BGS

ELEVATION
ft AMSL.

82.82
81.1

MONITOR
INSTALLATION

tfi —
4

If
E

I
I
I

'•'• m :

: :=• ' .

'•'• !:|

:: |i:

-p

?

1 • CEMENT/
i BENTONITE
| GROUT

f BENTONITE
I PELLET SEAL

PVC PIPE

BOREHOLE

• SAND PACK

SCREEN DETAILS:
Screened Interval:
8.0 to 18.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
6.0 to 18.0' BGS

Material -# 2 Sand

1

SA
Nu
M
B
E
R

MPU
s
A
T
E

'v'
A

U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFEF! TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0-99)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-63D
(Page 1 of 2)

PROJECT NO.: 3683 DATE COMPLETED: AUGUST 5. 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

-2.5

•5.0

•7.5

-10.0

•12.5

-15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

SW-SAND, trace gravel, firm, fine to medium
grained, tan

Same, except saturated

Same, except dark tan

Same, except little gravel

Same, except medium to coarse grained, some
iron staining

Same, except tan and gray

SW-SAND(TILL), some clay, gravel and weathered
rock fragments, very stiff, medium to coarse
grained, red and tan, iron staining

SW-SAND, some clay, little gravel, very stiff,
fine to coarse grained, gray

\BEDROCK /

END OF OVERBURDEN HOLE • 29.0 FT. BGS

ELEVATION
ft AMSL

3J.J2
81.1

62.1

52.1

MONITOR
INSTALLATION

tfg
I

,'5
Jn

£

1

i

?-

lilc

3
's

1

•i)

I
S
(

\

? • CEMENT/
? BENTONITE
§ GROUT
|

| BOREHOLE

t

m* BENTONITE
H PELLET SEAL

i 1 PVC PIPE

:•» • SAND PACK

* «r\ SCREEN

ill

SAMPU
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

7SS

8SS

9SS

10SS

s
T
A
T
E

Xx
X
X
X
Xx
X

x
k

'v'
A

U
E

13

17

8

12

16

15

24

14

64

49

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND SZ STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG <L100)

(BEDROCK)
PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH

ft BGS

27.5

• 30.0

32.5

35.0

37.5

• 40.0

42.5

45.0

• 47.5

- 50.0

- 52.5

• 55.0

DESCRIPTION OF STRATA

Overburden

BEDROCK(Gneiss): gray, fine to medium
grained

END OF HOLE O 34 FT. BGS

E
L
E
V
A
T
I
0
N

ft. AMSL

52.1

4 .1

HOLE DESIGNATION: GW-63D
(Page 2 of 2)

DATE COMPLETED: AUGUST 5. 1992

DRILLING METHOD: 4 1/4 HSA /
NX / 5 7/8 WR

CRA SUPERVISOR: S. SWANSON

MONITOR
INSTALLATION

=

: =
; =

: |

: I

SCREEN

• SAND PACK

BOREHOLE

SCREEN

DETAILS:
Screened Interval:
24.0 to 34.0' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material
Sand

1£i.O

-PVC
pack interval:
to 34.0' BGS

Material -# 2 Sand

Bl
EN
DT
RE
OR
CV
KA

L

RN
UU
NM

3

R

1

-

CR
OE
RC
EO

V

R
Y

*

80

R
a
D

0.0

WR
A E
T T
EU
RR

N

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

2 WATER FOUND X STATIC WATER LEVEL NM - NOT MEASURED



STRATIGRAPfflC AND INSTRUMENTATION LOG <uo4)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: GW-64S

PROJECT NO.: 3683 DATE COMPLETED: JULY 31, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: S. SWANSON

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

12.5

•15.0

17.5

•20.0

22.5

•25.0

•27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

REFERENCE ELEVATION (Top of Riser)
GROUND SURFACE

For stratigraphy see log GW-64S

END OF HOLE O 20.5 FT. BGS

ELEVATION
ft AMSL

86.70
84.6

64.1

MONITOR
INSTALLATION

fa
k
jgj

1

1

L:

SCRE

.

=

T

]

1

]

• CEMENT/
BENTONITE
GROUT

PVC PIPE

3
JS* BENTONITE
1 PELLET SEAL

>!1

*

£

N

6'*
BOREHOLE

• SAND PACK

WELL SCREEN

DETAILS:
Screened Interval:
10.5 to 20.5' BGS

Length -10.0'
Diameter -2.0"
Slot # 10
Material -PVC
Sand pack interval:
8.5 to 20.5' BGS

Mater al -# 2 Sand

SAMPLE
N
U
M
8

R

S

A

E

'v'
A
L
U
E

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ) WATER FOUND S STATIC WATER LEVEL X





APPENDIX F

HYDRAULIC CONDUCTIVITY DATA



SLUG TEST HYDRAULIC
CONDUCTIVITY DATA



Data for Slug Injection/Withdrawal Test

Well Name: 43DR Date of Test: 9/91
Aquifer Thickness (b): 22.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

H/HO

************

1.000
0.717
0.565
0.913
0.348
0.152
0.261
0.196
0.261
0.196
0.196
0.152
0.261
0.261

Entry
No.

********
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Time(t)
(min)

************
0.000
0.017
0.033
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250

Head
(ft)

************
0.000
0.460
0.330
0.260
0.420
0.160
0.070
0.120
0.090
0.120
0.090
0.090
0.070
0.120
0.120

H
(ft)

************

0.460
0.330
0.260
0.420
0.160
0.070
0.120
0.090
0.120
0.090
0.090
0.070
0.120
0.120



GW43D RISING

-2.00
1.00

-1.00
log t (min)

0.00 1.00 2.00 3.00
1.00

0.67

0.33

0.00
-0.24

OCD
O O

0.67

H/H0

0.33

n nn
0.76 1.76 2.76

log Tt/rc
2

3.76 4.76

o - Data

+ - Type Curve
Slug Test: alpha —10.0

SOLUTION

Transmissivity - 3.996E-0001 sq ft/min

Aquifer Thick. - 2.200E+0001 ft
Hydraulic Cond.- 1.816E-0002 ft/min
Storativity - l.OOOE-0010



Data for Slug Injection/Withdrawal Test

Well Name: 43DF Date of Test: 9/91
Aquifer Thickness (b): 22.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry Time(t) Head H H/HO
No. (min) (ft) (ft)

******** ************ ************ ************ ************
1 0.000 0.000
2 0.017 0.210 0.210 1.000
3 0.033 0.470 0.470 2.238
4 0.050 0.440 0.440 2.095
5 0.067 0.140 0.140 0.667
6 0.083 0.100 0.100 0.476
7 0.100 0.100 0.100 0.476
8 0.117 0.030 0.030 0.143
9 0.133 0.050 0.050 0.238

10 0.150 0.030 0.030 0.143
11 0.167 0.000 0.000 0.000



GW43D FALLING

-2.00
1.00

-1.00
log t (min)

0.00 1.00 2.00 3.00
1.00

0.67

H/HO

0.67

0.33 0.33

0.00
-0.19

n nn
0.81 1.81 2.81

log Tt/rc
2

3.81 4.81

o - Data

+ - Type Curve
Slug Test: alpha —10.0

SOLUTION

Transmissivity - 4.484E-0001 sq ft/min
Aquifer Thick. - 2.200E-f0001 ft
Hydraulic Cond.- 2.038E-0002 ft/min
Storativity - l.OOOE-0010



Data for Slug Injection/Withdrawal Test

Well Name: 51DR Date of Test: 9/91
Aquifer Thickness (b): 10.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry
No.

.̂ £̂̂ .£££

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Time(t)
(min)

0.000
0.017
0.033
0.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250
0.267
0.283
0.300
0.317
0.333
0.350
0.367
0.383
0.400
0.417
0.433
0.450
0.467
0.483
0.500
0.517
0.533
0.550
0.567
0.583
0.600
0.617
0.633
0.650
0.667

Head
(ft)

0.000
0.550
0.500
0.550
0.480
0.500
0.460
0.480
0.440
0.480
0.410
0.460
0.410
0.440
0.390
0.440
0.410
0.370
0.390
0.370
0.370
0.370
0.370
0.340
0.340
0.340
0.340
0.320
0.320
0.300
0.340
0.300
0.320
0.270
0.320
0.270
0.320
0.250
0.270
0.270
0.250

H
(ft)

0.550
0.500
0.550
0.480
0.500
0.460
0.480
0.440
0.480
0.410
0.460
0.410
0.440
0.390
0.440
0.410
0.37C
0.390
0.370
0.370
0.370
0.370
0 . 340
0 . 340
0 . 340
0 . 340
0.320
0.320
0.300
0 . 340
0 . 300
0.320
0.270
0.320
0.270
0.320
0.250
0.270
0.270
0.250

H/HO

1.000
0.909
1.000
0.873
0.909
0.836
0.873
0.800
0.873
0.745
0.836
0.745
0.800
0.709
0.800
0.745
0.673
0.709
0.673
0.673
0.673
0.673
0.618
0.618
0.618
0.618
0.582
0.582
0.545
0.618
0.545
0.582
0.491
0.582
0.491
0.582
0.455
0.491
0.491
0.455



42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101

0.683
0.700
0.717
0.733
0.750
0.767
0.783
0.800
0.817
0.833
0.850
0.867
0.883
0.900
0.917
0.933
0.950
0.967
0.983
1.000
1.017
1.033
1.050
1.067
1.083
1.100
1.117
1.133
1.150
1.167
1.183
1.200
1.217
1.233
1.250
1.267
1.283
1.300
1.317
1.333
1.350
1.367
1.383
1.400
1.417
1.433
1.450
1.467
1.483
1.500
1.517
1.533
1.550
1.567
1.583
1.600
1.617
1.633
1.650
1.667

0.270
0.250
0.270
0.250
0.270
0.230
0.270
0.230
0.250
0.200
0.250
0.230
0.200
0.230
0.200
0.200
0.200
0.230
0.180
0.230
0.180
0.180
0.200
0.180
0.200
0.180
0.200
0.160
0.200
0.160
0.200
0.160
0.160
0.180
0.160
0.160
0.160
0.160
0.130
0.180
0.130
0.180
0.130
0.160
0.130
0.160
0.130
0.110
0.130
0.130
0.130
0.110
0.160
0.110
0.160
0.110
0.160
0.110
0.110
0.110

0.270
0.250
0.270
0.250
0.270
0.230
0.270
0.230
0.250
0.200
0.250
0.230
0.200
0.230
0.200
0.200
0.200
0.230
0.180
0.230
0.180
0.180
0.200
0.180
0.200
0.180
0.200
0.160
0.200
0.160
0.200
0.160
0.160
0.180
0.160
0.160
0.160
0.160
0.130
0.180
0.130
0.180
0.130
0.160
0.130
0.160
0.130
0.110
0.130
0.130
0.130
0.110
0.160
0.110
0.160
0.110
0.160
0.110
0.110
0.110

0.491
0.455
0.491
0.455
0.491
0.418
0.491
0.418
0.455
0.364
0.455
0.418
0.364
0.418
0.364
0.364
0.364
0.418
0.327
0.418
0.327
0.327
0.364
0.327
0.364
0.327
0.364
0.291
0.364
0.291
0.364
0.291
0.291
0.327
0.291
0.291
0.291
0.291
0.236
0.327
0.236
0.327
0.236
0.291
0.236
0.291
0.236
0.200
0.236
0.236
0.236
0.200
0.291
0.200
0.291
0.200
0.291
0.200
0.200
0.200



102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

1.683
1.700
1.717
1.733
1.750
1.767
1.783
1.800
1.817
1.833
1.850
1.867
1.883
1.900
1.917
1.933
1.950
1.967
1.983
2.000
2.017
2.033
2.050
2.067
2.083
2.100
2.117
2.133
2.150
2.167
2.183
2.200
2.217
2.233
2.250
2.267
2.283
2.300
2.317
2.333
2.350
2.367
2.383
2.400
2.417
2.433
2.450
2.467
2.483
2.500
2.517
2.533
2.550
2.567
2.583
2.600
2.617
2.633
2.650
2.667

0.110
0.110
0.110
0.130
0.090
0.130
0.090
0.130
0.110
0.090
0.110
0.090
0.110
0.090
0.110
0.090
0.090
0.110
0.090
0.090
0.090
0.090
0.070
0.110
0.070
0.110
0.070
0.110
0.070
0.070
0.090
0.070
0.090
0.070
0.110
0.070
0.090
0.070
0.090
0.090
0.070
0.070
0.070
0.070
0.040
0.090
0.090
0.090
0.040
0.040
0.070
0.040
0.070
0.040
0.090
0.040
0.090
0.070
0.040
0.070

0.110
0.110
0.110
0.130
0.090
0.130
0.090
0.130
0.110
0.090
0.110
0.090
0.110
0.090
0.110
0.090
0.090
0.110
0.090
0.090
0.090
0.090
0.070
0.110
0.070
0.110
0.070
0.110
0.070
0.070
0.090
0.070
0.090
0.070
0.110
0.070
0.090
0.070
0.090
0.090
0.070
0.070
0.070
0.070
0.040
0.090
0.090
0.090
0.040
0.040
0.070
0.040
0.070
0.040
0.090
0.040
0.090
0.070
0.040
0.070

0.200
0.200
0.200
0.236
0.164
0.236
0.164
0.236
0.200
0.164
0.200
0.164
0.200
0.164
0.200
0.164
0.164
0.200
0.164
0.164
0.164
0.164
0.127
0.200
0.127
0.200
0.127
0.200
0.127
0.127
0.164
0.127
0.164
0.127
0.200
0.127
0.164
0.127
0.164
0.164
0.127
0.127
0.127
0.127
0.073
0.164
0.164
0.164
0.073
0.073
0.127
0.073
0.127
0.073
0.164
0.073
0.164
0.127
0.073
0.127



162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

2.683
2.700
2.717
2.733
2.750
2.767
2.783
2.800
2.817
2.833
2.850
2.867
2.883
2.900
2.917
2.933
2.950
2.967
2.983
3.000
3.017
3.033
3.050
3.067
3.083
3.100
3.117
3.133
3.150
3.167
3.183
3.200
3.217
3.233
3.250
3.267
3.283
3.300
3.317
3.333
3.350
3.367
3.383
3.400
3.417
3.433
3.450
3.467
3.483
3.500
3.517
3.533
3.550
3.567
3.583
3.600
3.617
3.633
3.650
3.667

0.040
0.070
0.040
0.090
0.040
0.040
0.070
0.040
0.070
0.040
0.070
0.040
0.040
0.070
0.040
0.070
0.020
0.070
0.040
0.040
0.070
0.040
0.070
0.020
0.070
0.020
0.020
0.040
0.040
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.020
0.040
0.040
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.070

0.040
0.070
0.040
0.090
0.040
0.040
0.070
0.040
0.070
0.040
0.070
0.040
0.040
0.070
0.040
0.070
0.020
0.070
0.040
0.040
0.070
0.040
0.070
0.020
0.070
0.020
0.020
0.040
0.040
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.020
0.040
0.040
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.070

0.073
0.127
0.073
0.164
0.073
0.073
0.127
0.073
0.127
0.073
0.127
0.073
0.073
0.127
0.073
0.127
0.036
0.127
0.073
0.073
0.127
0.073
0.127
0.036
0.127
0.036
0.036
0.073
0.073
0.127
0.036
0.127
0.073
0.036
0.073
0.036
0.127
0.036
0.127
0.073
0.036
0.073
0.036
0.127
0.036
0.036
0.073
0.073
0.073
0.036
0.127
0.036
0.127
0.073
0.036
0.073
0.036
0.127
0.036
0.127



222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

3.683
3.700
3.717
3.733
3.750
3.767
3.783
3.800
3.817
3.833
3.850
3.867
3.883
3.900
3.917
3.933
3.950
3.967
3.983
4.000
4.017
4.033
4.050
4.067
4.083
4.100
4.117
4.133
4.150
4.167
4.183
4.200
4.217
4.233

0.020
0.020
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.020
0.020
0.040
0.020
0.070
0.020
0.020
0.020
0.020
0.040
0.020
0.040
0.020
0.020
0.020
0.020
0.040
0.000

0.020
0.020
0.040
0.020
0.070
0.020
0.070
0 . 040
0.020
0.040
0.020
0.070
0.020
0.070
0.040
0.020
0.020
0.020
0.040
0.020
0.070
0.020
0.020
0.020
0.020
0.040
0.020
0.040
0.020
0.020
0.020
0.020
0.040
0.000

0.036
0.036
0.073
0.036
0.127
0.036
0.127
0.073
0.036
0.073
0.036
0.127
0.036
0.127
0.073
0.036
0.036
0.036
0.073
0.036
0.127
0.036
0.036
0.036
0.036
0.073
0.036
0.073
0.036
0.036
0.036
0.036
0.073
0.000



GW51D RISING

-2.00
1.00

-1.00
log t (min)

0.00 1.00 2.00 3.00
1 rrfle-

0.67

0.33

0.00

f
O 00

o o
o + oo

00 O

o o

0.67

0.33

n nn
-1.56 -0.56 0.44 1.44

log Tt/rc
2

2.44 3.44

o - Data

+ - Type Curve
Slug Test: alpha - -4.0

SOLUTION

Transmissivity - 1.913E-0002 sq ft/mln
Aquifer Thick. - l.OOOE+0001 ft
Hydraulic Cond.- 1.913E-0003 ft/min
Storativity - l.OOOE-0004



Data for Slug Injection/Withdrawal Test

Well Name: 54DF Date of Test: 9/91
Aquifer Thickness (b): 12.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry
No.

********
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Time(t)
(min)

************
0.000
0.017
0.033
0.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250
0.267
0.283
0.300
0.317
0.333
0.350
0.367
0.383
0.400
0.417
0.433
0.450
0.467
0.483
0.500
0.517
0.533
0.550
0.567
0.583
0.600
0.617
0.633
0.650
0.667

Head
(ft)

************
0.000
0.880
0.560
0.610
0.400
0.440
0.350
0.400
0.210
0.190
0.190
0.170
0.140
0.140
0.140
0.140
0.120
0.120
0.100
0.100
0.100
0.100
0.100
0.100
0.070
0.070
0.070
0.070
0.070
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.030
0.030
0.030
0.030

H
(ft)

************

0.880
0.560
0.610
0.400
0.440
0.350
0.400
0.210
0.190
0.190
0.170
0.140
0.140
0.140
0.140
0.120
0.120
0.100
0.100
0.100
0.100
0.100
0.100
0.070
0.070
0.070
0.070
0.070
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.030
0.030
0.030
0.030

H/HO

************

1.000
0.636
0.693
0.455
0.500
0.398
0.455
0.239
0.216
0.216
0.193
0.159
0.159
0.159
0.159
0.136
0.136
0.114
0.114
0.114
0.114
0.114
0.114
0.080
0.080
0.080
0.080
0.080
0.057
0.057
0.057
0.057
0.057
0.057
0.057
0.057
0.034
0.034
0.034
0.034



GW54D FALLING

-2.00
1.00

-1.00
log t (min)

0.00 1.00 2.00 3.00
1.00

0.67

H/H0

0.33

o
o o

o

0.67

0.33

0.00
•v

*** i + + j 0 00

-0.74 0.26 1.26 2.26

log Tt/rc
2

3.26 4.26

o - Data

+ - Type Curve
Slug Test: alpha - -3.0

SOLUTION

Transmissivity - 1.264E-0001 sq ft/min
Aquifer Thick. - 1.200E+0001 ft
Hydraulic Cond.- 1.053E-0002 ft/min
Storativity - l.OOOE-0003



Data for Slug Injection/Withdrawal Test

Well Name: 54DR Date of Test: 9/91
Aquifer Thickness (b): 12.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry
No.

.Ĵ  I— ,1—1- -Ji -ili-il-7*™™7CX«™

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Time(t)
(min)

************ *
0.000
0.017
0.033
0.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250
0.267
0.283
0.300
0.317
0.333
0.350
0.367
0.383
0.400
0.417
0.433
0.450
0.467
0.483
0.500
0.517
0.533
0.550
0.567
0.583
0.600
0.617
0.633
0.650
0.667

Head
(ft)

***********
0.000
0.670
0.700
0.510
0.440
0.390
0.350
0.330
0.300
0.280
0.280
0.260
0.230
0.230
0.210
0.210
0.210
0.190
0.190
0.190
0.190
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140

H
(ft)

************

0.670
0.70C
0.510
0.440
0.390
0.350
0.330
0.300
0.280
0.280
0.26C
0.230
0.23C
0.210
0.210
0.210
0.190
0.190
0.190
0.190
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0 . 140
0 . 140
0 . 140
0 . 140
0 . 140
0 . 140
0 . 140
0 . 140
0 . 140
0.140

H/HO

ff'ff'fC'ff̂ f'fC'fCfC'K'ff'

1.000
1.045
0.761
0.657
0.582
0.522
0.493
0.448
0.418
0.418
0.388
0.343
0.343
0.313
0.313
0.313
0.284
0.284
0.284
0.284
0.239
0.239
0.239
0.239
0.239
0.239
0.239
0.239
0.239
0.239
0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.209



42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

0.683
0.700
0.717
0.733
0.750
0.767
0.783
0.800
0.817
0.833
0.850
0.867
0.883
0.900
0.917
0.933
0.950
0.967
0.983
1.000
1.017
1.033
1.050
1.067
1.083
1.100
1.117
1.133
1.150
1.167
1.183
1.200
1.217
1.233
1.250
1.267
1.283
1.300
1.317
1.333
1.350
1.367
1.383
1.400
1.417

0.140
0.140
0.140
0.140
0.140
0.140
0.120
0.140
0.140
0.140
0.140
0.140
0.140
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.140
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.090

0.140
0.140
0.140
0.140
0.140
0.140
0.120
0.140
0.140
0.140
0.140
0.140
0.140
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.140
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.090

0.209
0.209
0.209
0.209
0.209
0.209
0.179
0.209
0.209
0.209
0.209
0.209
0.209
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.209
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.179
0.134



GW54D RISING

-2.00
1.00

0.67

H/HO

0.33

0.00
-0.94

-1.00
log t (min)

0.00 1.00 2.00 3.00

o
to

0.06 1.06 2.06

log Tt/rc
2

1.00

0.67

0.33

n nn
3.06 4.06

o - Data

+ - Type Curve
Slug Test: alpha - -3.0

SOLUTION

Transmissivity - 7.973E-0002 sq ft/min
Aquifer Thick. - 1.200E+0001 ft
Hydraulic Cond.- 6.644E-0003 ft/min
Storativity - l.OOOE-0003



Data for Slug Injection/Withdrawal Test

Well Name: 55DF
Aquifer Thickness (b) : 14.000 ft
Change in Vol. of Water - 0.009 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline

Date of Test: 9/91

0.083 ft

Entry
No.

yeieyc'x'ft'fC'ft

i
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Time(t)
(min)

************
0.000
0.017
0.033
0.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250
0.267
0.283
0.300
0.317
0.333
0.350
0.367
0.383
0.400
0.417
0.433
0.450
0.467
0.483
0.500
0.517
0.533
0.550
0.567
0.583
0.600
0.617
0.633
0.650
0.667

Head
(ft)

************
0.000
0.410
1.200
1.380
1.030
0.570
0.670
0.600
0.570
0.500
0.480
0.430
0.360
0.360
0.340
0.270
0.270
0.250
0.200
0.200
0.200
0.180
0.130
0.160
0.160
0.110
0.110
0.110
0.090
0.110
0.110
0.060
0.090
0.090
0.040
0.060
0.090
0.040
0.060
0.060
0.090

H
(ft)

************

0.410
1.200
1.380
1.030
0.570
0.670
0.600
0.570
0.500
0.480
0.430
0.360
0.360
0.340
0.270
0.270
0.250
0.200
0.200
0.200
0.180
0.130
0.160
0.160
0.110
0.110
0.110
0.090
0.110
0.110
0.060
0.090
0.090
0.040
0.060
0.090
0.040
0.060
0.060
0.090

H/HO

************

1.000
2.927
3.366
2.512
1.390
1.634
1.463
1.390
1.220
1.171
1.049
0.878
0.878
0.829
0.659
0.659
0.610
0.488
0.488
0.488
0.439
0.317
0.390
0.390
0.268
0.268
0.268
0.220
0.268
0.268
0.146
0.220
0.220
0.098
0.146
0.220
0.098
0.146
0.146
0.220



42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101

0.683
0.700
0.717
0.733
0.750
0.767
0.783
0.800
0.817
0.833
0.850
0.867
0.883
0.900
0.917
0.933
0.950
0.967
0.983
1.000
1.017
1.033
1.050
1.067
1.083
1.100
1.117
1.133
1.150
1.167
1.183
1.200
1.217
1.233
1.250
1.267
1.283
1.300
1.317
1.333
1.350
1.367
1.383
1.400
1.417
1.433
1.450
1.467
1.483
1.500
1.517
1.533
1.550
1.567
1.583
1.600
1.617
1.633
1.650
1.667

0.060
0.060
0.060
0.020
0.060
0.060
0.020
0.060
0.060
0.020
0.040
0.060
0.020
0.040
0.040
0.020
0.040
0.040
0.060
0.040
0.040
0.060
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.020
0.040
0.040
0.020
0.040
0.040
0.020
0.040
0.040
0.000
0.040
0.040
0.020
0.040
0.040
0.020
0.040
0 . 040
0.020
0.040
0.040
0.000
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.020

0.060
0.060
0.060
0.020
0.060
0.060
0.020
0.060
0.060
0.020
0.040
0.060
0.020
0.040
0.040
0.020
0.040
0.040
0.060
0.040
0.040
0.060
0.040
0.040
0.040
0.040
0.040
0 . 040
0.040
0.040
0.020
0.040
0.040
0.020 .
0.040
0.040
0.020
0.040
0.040
0.000
0.040
0.040
0.020
0.040
0.040
0.020
0.040
0.040
0.020
0.040
0.040
0.000
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.020

0.146
0.146
0.146
0.049
0.146
0.146
0.049
0.146
0.146
0.049
0.098
0.146
0.049
0.098
0.098
0.049
0.098
0.098
0.146
0.098
0.098
0.146
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.049
0.098
0.098
0.049
0.098
0.098
0.049
0.098
0.098
0.000
0.098
0.098
0.049
0.098
0.098
0.049
0.098
0.098
0.049
0.098
0.098
0.000
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.049



GW55D FALLING

-2.00
1.00

0.67

H/HO

0.33

0.00
-0.77

-1.00
log t (min)

0.00 1.00 2.00

CO

o

I &MX)

3.00
1.00

0.67

H/H0

0.33

n nn
0.23 1.23 2.23

log Tt/rc
2

3.23 4.23

o - Data

+ - Type Curve
Slug Test: alpha --10.0

SOLUTION

Transmissivity - 1.179E-0001 sq ft/min

Aquifer Thick. - 1.400E+0001 ft
Hydraulic Cond.- 8.424E-0003 ft/min
Storativity - l.OOOE-0010



Data for Slug Injection/Withdrawal Test

Well Name: 55DR Date of Test: 9/91
Aquifer Thickness (b): 14.000 ft
Change in Vol.of Water - 0.009 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry
No.

- i— 1- -il- xL-A-A— 1-rXXXXXXX

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Time(t)
(min)

1 1 -,l -I--I--I -i -i -I, ,1, ,1, ii i
XXXXXXXX X XXX

0.000
0.017
0.033
0.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250
0.267
0.283
0.300
0.317
0.333
0.350
0.367
0.383

Head
(ft)

>li«li iL ill «l. .i ~Jr iL ~ it"ii— 1— 1-XXXXXXXXX XXX

0.000
0.900
0.830
0.740
0.620
0.580
0.490
0.420
0.390
0.320
0.300
0.230
0.180
0.160
0.120
0.140
0.090
0.090
0.050
0.050
0.020
0.020
-0.020
0.000

H
(ft)

•i»*4-*̂ -<l"<l"̂ -I»̂ «A«*4»4>*l' -1-xxxxxxxxxxxx x

0.900
0.830
0.740
0.620
0.580
0.490
0.420
0.390
0.320
0.300
0.230
0.180
0.160
0.120
0.140
0.090
0.090
0.050
0.050
0.020
0.020
0.020
0.000

H/HO

xxx'x'x̂ ifrxxxx

1.000
0.922
0.822
0.689
0.644
0.544
0.467
0.433
0.356
0.333
0.256
0.200
0.178
0.133
0.156
0.100
0.100
0.056
0.056
0.022
0.022
0.022
0.000



GW55D RISING

-2.00
1.00

-1.00

0.67

0.33

0.00

log t (min)
0.00 1.00 2.00

* -ll

3.00
1.00

0.67

0.33

n nn
-0.38 0.62 1.62 2.62

log Tt/rc
2

3.62 4.62

o - Data

+ - Type Curve
Slug Test: alpha —10.0

SOLUTION

Transmissivity - 2.895E-0001 sq ft/min
Aquifer Thick. - 1.400E+0001 ft
Hydraulic Cond.- 2.068E-0002 ft/min
Storativity - l.OOOE-0010



Data for Slug Injection/Withdrawal Test

Well Name: 56DF Date of Test: 9/91
Aquifer Thickness (b): 10.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry Time(t) Head H H/HO
No. (min) (ft) (ft)

******** ************ ************ ************ ************
1 0.000 0.000
2 0.017 0.970 0.970 1.000
3 0.033 0.530 0.53C 0.546
4 0.050 0.190 0.19C 0.196
5 0.067 0.070 0.070 0.072
6 0.083 0.100 0.100 0.103
7 0.100 0.050 0.05C 0.052
8 0.117 0.000 0.000 0.000



-2.00
1.00

-1.00

GW56D FALLING

log t (min)
0.00 1.00 2.00 3.00

1.00

0.67

0.33

0.00
0.34

I * +

0.67

H/H0

0.33

n nn
1.34 2.34 3.34

log Tt/rc
2

4.34

o - Data

+ - Type Curve
Slug Test: alpha —10.0

5.34

SOLUTION

Transmissivity - 1.519E+0000 sq ft/min
Aquifer Thick. - l.OOOE+0001 ft
Hydraulic Cond.- 1.519E-0001 ft/min
Storativity - l.OOOE-0010



Data for Slug Injection/Withdrawal Test

Well Name: 56DR Date of Test: 9/91
Aquifer Thickness (b): 10.000 ft
Change in Vol.of Water - 0.022 cu ft
Effective Radius of Well - 0.083 ft
Radius of Casing(rc) over Water Level Decline - 0.083 ft

Entry
No.

"fCtK'rC'rCVC'rt'rC

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Time(t)
(min)

************
0.000
0.017
0.033
0.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233

Head
(ft)

************
0.000
0.300
0.230
0.460
0.620
0.280
0.140
0.070
0.090
0.050
0.020
0.020
0.050
0.020
0.000

H
(ft)

************ *

0.30C
0.230
0.46C
0.620
0.280
0.140
0.070
0.090
0.050
0.020
0.020
0.050
0.020
0.000

H/HO

TfrlfrTfcTfr^klfritTfrTfr'

1.000
0.767
1.533
2.067
0.933
0.467
0.233
0.300
0.167
0.067
0.067
0.167
0.067
0.000



GW56D RISING

-2.00
1.00

0.67

H/H0

0.33

0.00
-0.23

-1.00

o
+

log t (min)
0.00 1.00 2.00 3.00

1.00

0.67

0.33

n nn
0.77 1.77 2.77

log Tt/rc
2

3.77 4.77

o - Data

+ - Type Curve
Slug Test: alpha —10.0

SOLUTION

Transmissivity - 4.089E-0001 sq ft/mln
Aquifer Thick. - l.OOOE+0001 ft
Hydraulic Cond.- 4.089E-0002 ft/min
Storativity - l.OOOE-0010



PUMPING TEST
HYDRAULIC CONDUCTIVITY DATA



• i ft • ft 4 € ft • • 4 I < I «

GW-62BR DRAWDOWN CURVE
100: FT

10: -

Q

0,1

= 3.0245E-05 ft^Xsec
= 8.2012

10 100:

Time (sec)
1000,



GW-62BR DRAWDOWN CURVE

T = 5.3711E-85 ft-Vsec
S = 0.1095

100,
Time (sec)

1000,



Saved Recorder Status
1 Type: 2109-10 Range: 0.00 - 23.60 feet

Time at Recorder: 01/21/93 15:32:39 Last Update: 12/02/92 10:32:22
Signal process: Not Applicable

, Values being saved: averages
Alarm status: Low alarm § 0.09 is OFF Upper alarm § 23.53 is OFF

Averaging period: 00:00:15 Amount of data recorded: 00:11:30
1 Storage Capacity: 6512 values records: 1 day 03:08:00
Output compressed by a factor of 1

Date Time Avg

01/21/93 15:21:05 22.89 *
01/21/93 15:21:20 22.79 *

*01/21/93 15:21:35 22.10 *
01/21/93 15:21:50 21.32 *
01/21/93 15:22:05 20.58 *

•01/21/93 15:22:20 19.86 *
01/21/93 15:22:35 19.15 *
01/21/93 15:22:50 18.43 *

—01/21/93 15:23:05 17.76 *
0̂1/21/93 15:23:20 17.12 *
01/21/93 15:23:35 16.50 *
01/21/93 15:23:50 15.90 *
•01/21/93 15:24:05 15.30 *
01/21/93 15:24:20 14.70 *
01/21/93 15:24:35 14.14 *
3̂1/21/93 15:24:50 13.61 *
01/21/93 15:25:05 13.03 *
01/21/93 15:25:20 12.46 *
31/21/93 15:25:35 11.90 *

%l/21/93 15:25:50 11.35 *
01/21/93 15:26:05 10.82 *
31/21/93 15:26:20 10.29 *
)̂l/21/93 15:26:35 9.78 *
01/21/93 15:26:50 9.30 *
01/21/93 15:27:05 8.81 *

^1/21/93 15:27:20 8.33 *
™l/21/93 15:27:35 7.87 *
01/21/93 15:27:50 7.43 *
)l/21/93 15:28:05 6.99 *

•61/21/93 15:28:20 6.57 *
01/21/93 15:28:35 6.16 *
)l/21/93 15:28:50 5.77 *
1̂/21/93 15:29:05 5.38 *
01/21/93 15:29:20 4.98 *
01/21/93 15:29:35 4.61 *

Jl/21/93 15:29:50 4.27 *
•ftl/21/93 15:30:05 3.92 *
01/21/93 15:30:20 3.58 *
H/21/93 15:30:35 3.25 *

wll/21/93 15:30:50 2.95 *
01/21/93 15:31:05 2.65 *
^1/21/93 15:31:20 2.40 *

wl/21/93 15:31:35 2.15 *
"1/21/93 15:31:50 1.94 *
01/21/93 15:32:05 1.68 *



GW-62BRD RECOVERY CURVE

= 4.2985E-B5
= 1.187

10, 100
Time t/t'

1000,

i



01/21/93 14:03:39 8.10 *
01/21/93 14:03:54 8.17 *
01/21/93 14:04:09 8.28 *
01/21/93 14:04:24 8.40 *
01/21/93 14:04:39 8.51 *
01/21/93 14:04:54 8.65 *
01/21/93 14:05:09 8.77 *
01/21/93 14:05:24 8.88 *
01/21/93 14:05:39 9.00 *
01/21/93 14:05:54 9.11 *
01/21/93 14:06:09 9.20 *
01/21/93 14:06:24 9.32 *
01/21/93 14:06:39 9.44 *
01/21/93 14:06:54 9.55 *
01/21/93 14:07:09 9.67 *
01/21/93 14:07:24 9.76 *
01/21/93 14:07:39 9.87 *
01/21/93 14:07:54 9.99 *
01/21/93 14:08:09 10.08 *
01/21/93 14:08:24 10.20 *
01/21/93 14:08:39 10.29 *
01/21/93 14:08:54 10.40 *
01/21/93 14:09:09 10.52 *
01/21/93 14:09:24 10.61 *
01/21/93 14:09:39 10.70 *
01/21/93 14:09:54 10.80 *
01/21/93 14:10:09 10.91 *
01/21/93 14:10:24 11.00 *
01/21/93 14:10:39 11.10 *
01/21/93 14:10:54 11.19 *
01/21/93 14:11:09 11.28 *
01/21/93 14:11:24 11.40 *
01/21/93 14:11:39 11.49 *
01/21/93 14:11:54 11.58 *
01/21/93 14:12:09 11.67 *
01/21/93 14:12:24 11.77 *
01/21/93 14:12:39 11.86 *
01/21/93 14:12:54 11.95 *
01/21/93 14:13:09 12.04 *
01/21/93 14:13:24 12.13 *
01/21/93 14:13:39 12.23 *
01/21/93 14:13:54 12.32 *
01/21/93 14:14:09 12.41 *
01/21/93 14:14:24 12.50 *
01/21/93 14:14:39 12.57 *
01/21/93 14:14:54 12.67 *
01/21/93 14:15:09 12.76 *
01/21/93 14:15:24 12.85 *
01/21/93 14:15:39 12.92 *
01/21/93 14:15:54 13.01 *
01/21/93 14:16:09 13.08 *
01/21/93 14:16:24 13.17 *
01/21/93 14:16:39 13.27 *
01/21/93 14:16:54 13.36 *
01/21/93 14:17:09 13.43 *
01/21/93 14:17:24 13.52 *
01/21/93 14:17:39 13.59 *
01/21/93 14:17:54 13.66 *
01/21/93 14:18:09 13.73 *
01/21/93 14:18:24 13.82 *



01/21/93 14:18:39 13.89
01/21/93 14:18:54 13.96
01/21/93 14:19:09 14.05
01/21/93 14:19:24 14.14
01/21/93 14:19:39 14.19
01/21/93 14:19:54 14.26
01/21/93 14:20:09 14.35
01/21/93 14:20:24 14.44
01/21/93 14:20:39 14.49
01/21/93 14:20:54 14.58
01/21/93 14:21:09 14.65
01/21/93 14:21:24 14.72
01/21/93 14:21:39 14.79
01/21/93 14:21:54 14.86
01/21/93 14:22:09 14.93
01/21/93 14:22:24 15.00
01/21/93 14:22:39 15.06
01/21/93 14:22:54 15.13
01/21/93 14:23:09 15.20
01/21/93 14:23:24 15.27
01/21/93 14:23:39 15.32
01/21/93 14:23:54 15.39
01/21/93 14:24:09 15.46
01/21/93 14:24:24 15.53
01/21/93 14:24:39 15.57
01/21/93 14:24:54 15.66
01/21/93 14:25:09 15.71
01/21/93 14:25:24 15.78
01/21/93 14:25:39 15.85
01/21/93 14:25:54 15.87
01/21/93 14:26:09 15.94
01/21/93 14:26:24 16.03
01/21/93 14:26:39 16.06
01/21/93 14:26:54 16.13
01/21/93 14:27:09 16.17
01/21/93 14:27:24 16.29
01/21/93 14:27:39 16.29
01/21/93 14:27:54 16.40
01/21/93 14:28:09 16.45
01/21/93 14:28:24 16.47
01/21/93 14:28:39 16.52
01/21/93 14:28:54 16.59
01/21/93 14:29:09 16.63
01/21/93 14:29:24 16.68
01/21/93 14:29:39 16.79
01/21/93 14:29:54 16.84
01/21/93 14:30:09 16.89
01/21/93 14:30:24 16.96
01/21/93 14:30:39 16.96
01/21/93 14:30:54 17.05
01/21/93 14:31:09 17.07
01/21/93 14:31:24 17.16
01/21/93 14:31:39 17.16
01/21/93 14:31:54 17.21
01/21/93 14:32:09 17.30
01/21/93 14:32:24 17.35
01/21/93 14:32:39 17.42
01/21/93 14:32:54 17.44
01/21/93 14:33:09 17.46
01/21/93 14:33:24 17.56

*
*
*
*
*

*
*
*
*

*
*

*
*
*

*
*

*
*
*
*

*
*
*

*
*



Saved Recorder Status
Type: 2109-10 Range: 0.00 - 23.60 feet.

Time at Recorder: 01/21/93 15:10:23
Signal process: Not Applicable
Values being saved:
Alarm status: Low alarm @ 0.09 is OFF

MONITORING DATA

Recorder ID: 0002
Last Update: 12/02/92 10:32:22

averages
Upper alarm § 23.53 is OFF

Averaging period: 00:00:15 Amount of data recorded: 01:33:15
Storage Capacity: 6512 values records: 1 day 03:08:00

Output compressed by a factor of 1

Date Time Avg

01/21/93 13:36:54 22.72
01/21/93 13:37:09 22.59
01/21/93 13:37:24 22.03
01/21/93 13:37:39 21.48
01/21/93 13:37:54 20.99
01/21/93 13:38:09 20.53
01/21/93 13:38:24 20.07
01/21/93 13:38:39 19.63
01/21/93 13:38:54 19.19
01/21/93 13:39:09 18.80
01/21/93 13:39:24 18.36
01/21/93 13:39:39 17.99
01/21/93 13:39:54 17.65
01/21/93 13:40:09 17.28
01/21/93 13:40:24 16.93
01/21/93 13:40:39 16.61
01/21/93 13:40:54 16.26
01/21/93 13:41:09 15.92
01/21/93 13:41:24 15.62
01/21/93 13:41:39 15.32
01/21/93 13:41:54 15.02
01/21/93 13:42:09 14.72
01/21/93 13:42:24 14.46
01/21/93 13:42:39 14.21
01/21/93 13:42:54 13.98
01/21/93 13:43:09 13.75
01/21/93 13:43:24 13.54
01/21/93 13:43:39 13.33
01/21/93 13:43:54 13.13
01/21/93 13:44:09 12.94
01/21/93 13:44:24 12.78
01/21/93 13:44:39 12.62
01/21/93 13:44:54 12.48
01/21/93 13:45:09 12.39
01/21/93 13:45:24 12.13
01/21/93 13:45:39 11.77
01/21/93 13:45:54 11.37
01/21/93 13:46:09 11.00
01/21/93 13:46:24 10.66
01/21/93 13:46:39 10.34
01/21/93 13:46:54 10.01
01/21/93 13:47:09 9.69
01/21/93 13:47:24 9.39
01/21/93 13:47:39 9.09
01/21/93 13:47:54 8.81
01/21/93 13:48:09 8.54
01/21/93 13:48:24 8.28

*
*
*



01/21/93 13:48:39 8.03 *
01/21/93 13:48:54 7.80 *
01/21/93 13:49:09 7.57 *
01/21/93 13:49:24 7.34 *
01/21/93 13:49:39 7.13 * ""
01/21/93 13:49:54 6.78 *
01/21/93 13:50:09 6.44 *
01/21/93 13:50:24 6.07 * ^
01/21/93 13:50:39 5.74 *
01/21/93 13:50:54 5.40 *
01/21/93 13:51:09 5.08 *
01/21/93 13:51:24 4.75 * "
01/21/93 13:51:39 4.45 *
01/21/93 13:51:54 4.15 *
01/21/93 13:52:09 3.90 * w

01/21/93 13:52:24 3.60 *
01/21/93 13:52:39 3.35 *
01/21/93 13:52:54 3.09 *
01/21/93 13:53:09 2.84 * ""
01/21/93 13:53:24 2.61 *
01/21/93 13:53:39 2.38 *
01/21/93 13:53:54 2.17 *
01/21/93 13:54:09 2.24 *
01/21/93 13:54:24 2.95 *
01/21/93 13:54:39 3.21 * ,
01/21/93 13:54:54 3.37 * *
01/21/93 13:55:09 3.53 *
01/21/93 13:55:24 3.67 *
01/21/93 13:55:39 3.83 * **
01/21/93 13:55:54 3.97 *
01/21/93 13:56:09 4.13 *
01/21/93 13:56:24 4.27 * *.
01/21/93 13:56:39 4.41 *
01/21/93 13:56:54 4.54 *
01/21/93 13:57:09 4.71 *
01/21/93 13:57:24 4.84 *
01/21/93 13:57:39 4.98 *
01/21/93 13:57:54 5.12 *
01/21/93 13:58:09 5.24 * «•
01/21/93 13:58:24 5.40 *
01/21/93 13:58:39 5.56 *
01/21/93 13:58:54 5.65 * «,
01/21/93 13:59:09 5.79 *
01/21/93 13:59:24 5.93 *
01/21/93 13:59:39 6.07 *
01/21/93 13:59:54 6.18 * *"
01/21/93 14:00:09 6.32 *
01/21/93 14:00:24 6.46 *
01/21/93 14:00:39 6.60 * -
01/21/93 14:00:54 6.71 *
01/21/93 14:01:09 6.83 *
01/21/93 14:01:24 6.94 * ' ..,
01/21/93 14:01:39 7.11 *
01/21/93 14:01:54 7.20 *
01/21/93 14:02:09 7.31 *
01/21/93 14:02:24 7.47 * **
01/21/93 14:02:39 7.61 *
01/21/93 14:02:54 7.68 *
01/21/93 14:03:09 7.80 * *
01/21/93 14:03:24 7.98 *



01/21/93 14:33:39 17.56 *
01/21/93 14:33:54 17.60 *
01/21/93 14:34:09 17.65 *
01/21/93 14:34:24 17.74 *
01/21/93 14:34:39 17.74 *
01/21/93 14:34:54 17.83 *
01/21/93 14:35:09 17.88 *
01/21/93 14:35:24 17.88 *
01/21/93 14:35:39 17.93 *
01/21/93 14:35:54 18.02 *
01/21/93 14:36:09 18.02 *
01/21/93 14:36:24 18.06 *
01/21/93 14:36:39 18.16 *
01/21/93 14:36:54 18.16 *
01/21/93 14:37:09 18.23 *
01/21/93 14:37:24 18.23 *
01/21/93 14:37:39 18.27 *
01/21/93 14:37:54 18.36 *
01/21/93 14:38:09 18.39 *
01/21/93 14:38:24 18.43 *
01/21/93 14:38:39 18.43 *
01/21/93 14:38:54 18.53 *
01/21/93 14:39:09 18.53 *
01/21/93 14:39:24 18.55 *
01/21/93 14:39:39 18.59 .*
01/21/93 14:39:54 18.66 *
01/21/93 14:40:09 18.71 *
01/21/93 14:40:24 18.71 *
01/21/93 14:40:39 18.73 *
01/21/93 14:40:54 18.78 *
01/21/93 14:41:09 18.85 *
01/21/93 14:41:24 18.85 *
01/21/93 14:41:39 18.89 *
01/21/93 14:41:54 18.96 *
01/21/93 14:42:09 18.99 *
01/21/93 14:42:24 19.03 *
01/21/93 14:42:39 19.06 *
01/21/93 14:42:54 19.10 *
01/21/93 14:43:09 19.15 *
01/21/93 14:43:24 19.19 *
01/21/93 14:43:39 19.17 *
01/21/93 14:43:54 19.24 *
01/21/93 14:44:09 19.29 *
01/21/93 14:44:24 19.26 *
01/21/93 14:44:39 19.31 *
01/21/93 14:44:54 19.38 *
01/21/93 14:45:09 19.40 *
01/21/93 14:45:24 19.40 *
01/21/93 14:45:39 19.47 *
01/21/93 14:45:54 19.49 *
01/21/93 14:46:09 19.52 *
01/21/93 14:46:24 19.56 *
01/21/93 14:46:39 19.56 *
01/21/93 14:46:54 19.56 *
01/21/93 14:47:09 19.61
01/21/93 14:47:24 19.66
01/21/93 14:47:39 19.70
01/21/93 14:47:54 19.72
01/21/93 14:48:09 19.70
01/21/93 14:48:24 19.75



01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93

14:48:39
14:48:54
14:49:09
14:49:24
14:49:39
14:49:54
14:50:09
14:50:24
14:50:39
14:50:54
14:51:09
14:51:24
14:51:39
14:51:54
14:52:09
14:52:24
14:52:39
14:52:54
14:53:09
14:53:24
14:53:39
14:53:54
14:54:09
14:54:24
14:54:39
14:54:54
14:55:09
14:55:24
14:55:39
14:55:54
14:56:09
14:56:24
14:56:39
14:56:54
14:57:09
14:57:24
14:57:39
14:57:54
14:58:09
14:58:24
14:58:39
14:58:54
14:59:09
14:59:24
14:59:39
14:59:54
15:00:09
15:00:24
15:00:39
15:00:54
15:01:09
15:01:24
15:01:39
15:01:54
15:02:09
15:02:24
15:02:39
15:02:54
15:03:09
15:03:24

19.82
19.84
19.82
19.86
19.89
19.91
19.93
20.00
19.98
20.00
20.07
20.12
20.09
20.12
20.19
20.16
20.19
20.21
20.28
20.30
20.32
20.30
20.32
20.39
20.37
20.39
20.44
20.49
20.44
20.51
20.49
20.51
20.58
20.56
20.62
20.65
20.62
20.67
20.69
20.72
20.72
20.72
20.74
20.76
20.81
20.81
20.83
20.86
20.88
20.88
20.90
20.92
20.95
20.95
20.97
20.99
21.02
21.04
21.04
21.06

*
*
*

*
*

*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*

*
*
*

*
*
*
*
*



01/21/93 15:03:39 21.06
01/21/93 15:03:54 21.09
01/21/93 15:04:09 21.11
01/21/93 15:04:24 21.11
01/21/93 15:04:39 21.13
01/21/93 15:04:54 21.16
01/21/93 15:05:09 21.16
01/21/93 15:05:24 21.18 *
01/21/93 15:05:39 21.18 *
01/21/93 15:05:54 21.20 *
01/21/93 15:06:09 21.22 *
01/21/93 15:06:24 21.22 *
01/21/93 15:06:39 21.25 *
01/21/93 15:06:54 21.25 *
01/21/93 15:07:09 21.27 *
01/21/93 15:07:24 21.29 *
01/21/93 15:07:39 21.29 *
01/21/93 15:07:54 21.32 *
01/21/93 15:08:09 21.32 *
01/21/93 15:08:24 21.32 *
01/21/93 15:08:39 21.34 *
01/21/93 15:08:54 21.36 *
01/21/93 15:09:09 21.36 *
01/21/93 15:09:24 21.41 *
01/21/93 15:09:39 21.41 *



GW-62BR RECOVERY CURVE

T = 5.7107E-B5
S' = 1.225

10, 100
Time t/t'

1000,



MONITORING DATA
Type: 2109-10 Range: 0.00 - 23.60 feet Recorder ID: 0002

Time at Recorder: 01/21/93 18:48:42 Last Update: 12/02/92 10:32:22
Signal process: Not Applicable
Values being saved: averages
Alarm status: Low alarm @ 0.09 is OFF Upper alarm § 23.53 is OFF

Averaging period: 00:00:15 Amount of data recorded: 03:15:15
Storage Capacity: 6512 values records: 1 day 03:08:00

Output compressed by a factor of 1

Date Time Avg

01/21/93 15:33:14 0.81 *
01/21/93 15:33:29 0.74 *
01/21/93 15:33:44 1.41 *
01/21/93 15:33:59 1.75 *
01/21/93 15:34:14 1.85 *
01/21/93 15:34:29 1.94 *
01/21/93 15:34:44 1.98 *
01/21/93 15:34:59 2.08 *
01/21/93 15:35:14 2.15 *
01/21/93 15:35:29 2.21 *
01/21/93 15:35:44 2.28 *
01/21/93 15:35:59 2.33 *
01/21/93 15:36:14 2.38 *
01/21/93 15:36:29 2.47 *
01/21/93 15:36:44 2.56 *
01/21/93 15:36:59 2.65 *
01/21/93 15:37:14 2.70 *
01/21/93 15:37:29 2.77 *
01/21/93 15:37:44 2.84 *
01/21/93 15:37:59 2.91 *
01/21/93 15:38:14 3.00 *
01/21/93 15:38:29 3.05 *
01/21/93 15:38:44 3.11 *
01/21/93 15:38:59 3.16 *
01/21/93 15:39:14 3.21 *
01/21/93 15:39:29 3.28 *
01/21/93 15:39:44 3.35 *
01/21/93 15:39:59 3.46 *
01/21/93 15:40:14 3.48 *
01/21/93 15:40:29 3.55 *
01/21/93 15:40:44 3.62 *
01/21/93 15:40:59 3.69 *
01/21/93 15:41:14 3.76 *
01/21/93 15:41:29 3.83 *
01/21/93 15:41:44 3.90 *
01/21/93 15:41:59 3.97 *
01/21/93 15:42:14 4.04 *
01/21/93 15:42:29 4.11 *
01/21/93 15:42:44 4.15 *
01/21/93 15:42:59 4.22 *
01/21/93 15:43:14 4.29 *
01/21/93 15:43:29 4.36 *
01/21/93 15:43:44 4.43 *
01/21/93 15:43:59 4.50 *
01/21/93 15:44:14 4.54 *
01/21/93 15:44:29 4.59 *
01/21/93 15:44:44 4.64 *



01/21/93 15:44:59
01/21/93 15:45:14
01/21/93 15:45:29
01/21/93 15:45:44
01/21/93 15:45:59
01/21/93 15:46:14
01/21/93 15:46:29
01/21/93 15:46:44
01/21/93 15:46:59
01/21/93 15:47:14
01/21/93 15:47:29
01/21/93 15:47:44
01/21/93 15:47:59
01/21/93 15:48:14
01/21/93 15:48:29
01/21/93 15:48:44
01/21/93 15:48:59
01/21/93 15:49:14
01/21/93 15:49:29
01/21/93 15:49:44
01/21/93 15:49:59
01/21/93 15:50:14
01/21/93 15:50:29
01/21/93 15:50:44
01/21/93 15:50:59
01/21/93 15:51:14
01/21/93 15:51:29
01/21/93 15:51:44
01/21/93 15:51:59
01/21/93 15:52:14
01/21/93 15:52:29
01/21/93 15:52:44
01/21/93 15:52:59
01/21/93 15:53:14
01/21/93 15:53:29
01/21/93 15:53:44
01/21/93 15:53:59
01/21/93 15:54:14
01/21/93 15:54:29
01/21/93 15:54:44
01/21/93 15:54:59
01/21/93 15:55:14
01/21/93 15:55:29
01/21/93 15:55:44
01/21/93 15:55:59
01/21/93 15:56:14
01/21/93 15:56:29
01/21/93 15:56:44
01/21/93 15:56:59
01/21/93 15:57:14
01/21/93 15:57:29
01/21/93 15:57:44
01/21/93 15:57:59
01/21/93 15:58:14
01/21/93 15:58:29
01/21/93 15:58:44
01/21/93 15:58:59
01/21/93 15:59:14
01/21/93 15:59:29
01/21/93 15:59:44

4.71
4.75
4.82
4.89
4.96
5.03
5.08
5.14
5.21
5.26
5.33
5.38
5.44
5.51
5.56
5.63
5.68
5.77
5.79
5.86
5.93
6.02
6.04
6.09
6.16
6.21
6.28
6.32
6.44
6.44
6.55
6.55
6.62
6.71
6.78
6.83
6.87
6.90
6.97
7.01
7.06
7.13
7.17
7.24
7.29
7.34
7.38
7.45
7.50
7.54
7.61
7.66
7.71
7.77
7.82
7.87
7.91
7.98
8.03
8.07

*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*

*
*
*

*
*
*

*
*
*
*
*
*



01/21/93 15:59:59 8.12 *
01/21/93 16:00:14 8.19 *
01/21/93 16:00:29 8.24 *
01/21/93 16:00:44 8.28 *
01/21/93 16:00:59 8.33 *
01/21/93 16:01:14 8.40 *
01/21/93 16:01:29 8.44 *
01/21/93 16:01:44 8.49 *
01/21/93 16:01:59 8.54 *
01/21/93 16:02:14 8.58 *
01/21/93 16:02:29 8.63 *
01/21/93 16:02:44 8.70 *
01/21/93 16:02:59 8.74 *
01/21/93 16:03:14 8.79 *
01/21/93 16:03:29 8.84 *
01/21/93 16:03:44 8.88 *
01/21/93 16:03:59 8.95 *
01/21/93 16:04:14 8.97 *
01/21/93 16:04:29 9.04 *
01/21/93 16:04:44 9.09 *
01/21/93 16:04:59 9.14 *
01/21/93 16:05:14 9.18 *
01/21/93 16:05:29 9.23 *
01/21/93 16:05:44 9.27 *
01/21/93 16:05:59 9.32 *
01/21/93 16:06:14 9.37 *
01/21/93 16:06:29 9.41 *
01/21/93 16:06:44 9.46 *
01/21/93 16:06:59 9.50 *
01/21/93 16:07:14 9.57 *
01/21/93 16:07:29 9.62 *
01/21/93 16:07:44 .9.64 *
01/21/93 16:07:59 9.69 *
01/21/93 16:08:14 9.76 *
01/21/93 16:08:29 9.78 *
01/21/93 16:08:44 9.85 *
01/21/93 16:08:59 9.90 *
01/21/93 16:09:14 9.94 *
01/21/93 16:09:29 9.99 *
01/21/93 16:09:44 10.04 *
01/21/93 16:09:59 10.08 *
01/21/93 16:10:14 10.13 *
01/21/93 16:10:29 10.15 *
01/21/93 16:10:44 10.20 *
01/21/93 16:10:59 10.24 *
01/21/93 16:11:14 10.31 *
01/21/93 16:11:29 10.34 *
01/21/93 16:11:44 10.40 *
01/21/93 16:11:59 10.43 *
01/21/93 16:12:14 10.47 *
01/21/93 16:12:29 10.52 *
01/21/93 16:12:44 10.57 *
01/21/93 16:12:59 10.61 *
01/21/93 16:13:14 10.66 *
01/21/93 16:13:29 10.70 *
01/21/93 16:13:44 10.73 *
01/21/93 16:13:59 10.77 *
01/21/93 16:14:14 10.82 *
01/21/93 16:14:29 10.87 *
01/21/93 16:14:44 10.91 *



01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93

16:14:59
16:15:14
16:15:29
16:15:44
16:15:59
16:16:14
16:16:29
16:16:44
16:16:59
16:17:14
16:17:29
16:17:44
16:17:59
16:18:14
16:18:29
16:18:44
16:18:59
16:19:14
16:19:29
16:19:44
16:19:59
16:20:14
16:20:29
16:20:44
16:20:59
16:21:14
16:21:29
16:21:44
16:21:59
16:22:14
16:22:29
16:22:44
16:22:59
16:23:14
16:23:29
16:23:44
16:23:59
16:24:14
16:24:29
16:24:44
16:24:59
16:25:14
16:25:29
16:25:44
16:25:59
16:26:14
16:26:29
16:26:44
16:26:59
16:27:14
16:27:29
16:27:44
16:27:59
16:28:14
16:28:29
16:28:44
16:28:59
16:29:14
16:29:29
16:29:44

10.96
11.00
11.03
11.07
11.12
11.17
11.21
11.26
11.28
11.35
11.37
11.42
11.47
11.49
11.53
11.58
11.63
11.67
11.70
11.74
11.79
11.83
11.88
11.90
11.95
12.00
12.02
12.07
12.11
12.16
12.18
12.23
12.27
12.30
12.34
12.39
12.41
12.46
12.50
12.53
12.57
12.60
12.64
12.69
12.71
12.76
12.78
12.83
12.87
12.90
12.94
12.97
13.01
13.03
13.08
13.10
13.15
13.20
13.22
13.27

*
*
*
*
*

*
*
*
*
*
*
*

*
*
*
*

*
*
*

*
*
*
*
*
*

*
*
*

*
*
*
*
*
*
*



01/21/93 16:29:59 13.29 *
01/21/93 16:30:14 13.33 *
01/21/93 16:30:29 13.38 *
01/21/93 16:30:44 13.40 *
01/21/93 16:30:59 13.45 *
01/21/93 16:31:14 13.47 *
01/21/93 16:31:29 13.52 *
01/21/93 16:31:44 13.54 *
01/21/93 16:31:59 13.57 *
01/21/93 16:32:14 13.61 *
01/21/93 16:32:29 13.66 *
01/21/93 16:32:44 13.68 *
01/21/93 16:32:59 13.70 *
01/21/93 16:33:14 13.75 *
01/21/93 16:33:29 13.77 *
01/21/93 16:33:44 13.82 *
01/21/93 16:33:59 13.84 *
01/21/93 16:34:14 13.87 *
01/21/93 16:34:29 13.91 *
01/21/93 16:34:44 13.96 *
01/21/93 16:34:59 13.98 *
01/21/93 16:35:14 14.03 *
01/21/93 16:35:29 14.05 *
01/21/93 16:35:44 14.07 *
01/21/93 16:35:59 14.12 *
01/21/93 16:36:14 14.14 *
01/21/93 16:36:29 14.16 *
01/21/93 16:36:44 14.21 *
01/21/93 16:36:59 14.23 *
01/21/93 16:37:14 14.28 *
01/21/93 16:37:29 14.30 *
01/21/93 16:37:44 14.35 *
01/21/93 16:37:59 14.37 *
01/21/93 16:38:14 14.40 *
01/21/93 16:38:29 14.42 *
01/21/93 16:38:44 14.46 *
01/21/93 16:38:59 14.49 *
01/21/93 16:39:14 14.53 *
01/21/93 16:39:29 14.56 *
01/21/93 16:39:44 14.60 *
01/21/93 16:39:59 14.63 *
01/21/93 16:40:14 14.65 *
01/21/93 16:40:29 14.70 *
01/21/93 16:40:44 14.70 *
01/21/93 16:40:59 14.76 *
01/21/93 16:41:14 14.76 *
01/21/93 16:41:29 14.81 *
01/21/93 16:41:44 14.83 *
01/21/93 16:41:59 14.86 *
01/21/93 16:42:14 14.90 *
01/21/93 16:42:29 14.93 *
01/21/93 16:42:44 14.95 *
01/21/93 16:42:59 14.97 *
01/21/93 16:43:14 15.00 *
01/21/93 16:43:29 15.04 *
01/21/93 16:43:44 15.06 *
01/21/93 16:43:59 15.09 *
01/21/93 16:44:14 15.13 *
01/21/93 16:44:29 15.16 *
01/21/93 16:44:44 15.18 *



01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93
01/21/93

16:44:59
16:45:14
16:45:29
16:45:44
16:45:59
16:46:14
16:46:29
16:46:44
16:46:59
16:47:14
16:47:29
16:47:44
16:47:59
16:48:14
16:48:29
16:48:44
16:48:59
16:49:14
16:49:29
16:49:44
16:49:59
16:50:14
16:50:29
16:50:44
16:50:59
16:51:14
16:51:29
16:51:44
16:51:59
16:52:14
16:52:29
16:52:44
16:52:59
16:53:14
16:53:29
16:53:44
16:53:59
16:54:14
16:54:29
16:54:44
16:54:59
16:55:14
16:55:29
16:55:44
16:55:59
16:56:14
16:56:29
16:56:44
16:56:59
16:57:14
16:57:29
16:57:44
16:57:59
16:58:14
16:58:29
16:58:44
16:58:59
16:59:14
16:59:29
16:59:44

15.20
15.23
15.27
15.30
15.32
15.36
15.39
15.41
15.43
15.46
15.50
15.53
15.57
15.60
15.62
15.64
15.66
15.69
15.73
15.76
15.78
15.80
15.83
15.87
15.90
15.92
15.94
15.96
15.99
16.01
16.03
16.06
16.10
16.13
16.15
16.17
16.20
16.24
16.24
16.29
16.31
16.33
16.36
16.38
16.40
16.43
16.45
16.50
16.52
16.54
16.54
16.56
16.61
16.61
16.63
16.68
16.70
16.73
16.75
16.77

*
*
*
*
*
*
*

*
*
*
*

*
*
*
*
*
*
*
*
*
*
*

*
*
*

*
*
*
*
*
*
*



01/21/93 16:59:59 16.79 *
01/21/93 17:00:14 16.82 *
01/21/93 17:00:29 16.84 *
01/21/93 17:00:44 16.86 *
01/21/93 17:00:59 16.89 *
01/21/93 17:01:14 16.91 *
01/21/93 17:01:29 16.93 *
01/21/93 17:01:44 16.96 *
01/21/93 17:01:59 16.98 *
01/21/93 17:02:14 17.00 *
01/21/93 17:02:29 17.03 *
01/21/93 17:02:44 17.05 *
01/21/93 17:02:59 17.07 *
01/21/93 17:03:14 17.09 *
01/21/93 17:03:29 17.12 *
01/21/93 17:03:44 17.14 *
01/21/93 17:03:59 17.16 *
01/21/93 17:04:14 17.19 *
01/21/93 17:04:29 17.21 *
01/21/93 17:04:44 17.23 *
01/21/93 17:04:59 17.26 *
01/21/93 17:05:14 17.28 *
01/21/93 17:05:29 17.30 *
01/21/93 17:05:44 17.33 *
01/21/93 17:05:59 17.35 *
01/21/93 17:06:14 17.35 *
01/21/93 17:06:29 17.37 *
01/21/93 17:06:44 17.39 *
01/21/93 17:06:59 17.42 *
01/21/93 17:07:14 17.44 *
01/21/93 17:07:29 17.46 *
01/21/93 17:07:44 17.49 *
01/21/93 17:07:59 17.51 *
01/21/93 17:08:14 17.53 *
01/21/93 17:08:29 17.53 *
01/21/93 17:08:44 17.56 *
01/21/93 17:08:59 17.58 *
01/21/93 17:09:14 17.60 *
01/21/93 17:09:29 17.63 *
01/21/93 17:09:44 17.65 *
01/21/93 17:09:59 17.67 *
01/21/93 17:10:14 17.72 *
01/21/93 17:10:29 17.72 *
01/21/93 17:10:44 17.74 *
01/21/93 17:10:59 17.76 *
01/21/93 17:11:14 17.76 *
01/21/93 17:11:29 17.81 *
01/21/93 17:11:44 17.81 *
01/21/93 17:11:59 17.83 *
01/21/93 17:12:14 17.86 *
01/21/93 17:12:29 17.88 *
01/21/93 17:12:44 17.90 *
01/21/93 17:12:59 17.93 *
01/21/93 17:13:14 17.95 *
01/21/93 17:13:29 17.97 *
01/21/93 17:13:44 17.99 *
01/21/93 17:13:59 17.99 *
01/21/93 17:14:14 18.02 *
01/21/93 17:14:29 18.04 *
01/21/93 17:14:44 18.04 *



01/21/93 17:14:59 18.06 *
01/21/93 17:15:14 18.11 *
01/21/93 17:15:29 18.13 *
01/21/93 17:15:44 18.16 *
01/21/93 17:15:59 18.13 *
01/21/93 17:16:14 18.18 *
01/21/93 17:16:29 18.20 *
01/21/93 17:16:44 18.18 *
01/21/93 17:16:59 18.20 *
01/21/93 17:17:14 18.27 *
01/21/93 17:17:29 18.27 *
01/21/93 17:17:44 18.25 *
01/21/93 17:17:59 18.32 *
01/21/93 17:18:14 18.27 *
01/21/93 17:18:29 18.29 *
01/21/93 17:18:44 18.36 *
01/21/93 17:18:59 18.39 *
01/21/93 17:19:14 18.34 *
01/21/93 17:19:29 18.41 *
01/21/93 17:19:44 18.46 *
01/21/93 17:19:59 18.41 *
01/21/93 17:20:14 18.41 *
01/21/93 17:20:29 18.48 *
01/21/93 17:20:44 18.46 *
01/21/93 17:20:59 18.53 *
01/21/93 17:21:14 18.48 *
01/21/93 17:21:29 18.50 *
01/21/93 17:21:44 18.57 *
01/21/93 17:21:59 18.55 *
01/21/93 17:22:14 18.62 *
01/21/93 17:22:29 18.62 *
01/21/93 17:22:44 18.64 *
01/21/93 17:22:59 18.66 *
01/21/93 17:23:14 18.62 *
01/21/93 17:23:29 18.69 *
01/21/93 17:23:44 18.66 *
01/21/93 17:23:59 18.73 *
01/21/93 17:24:14 18.73 *
01/21/93 17:24:29 18.76 *
01/21/93 17:24:44 18.73 *
01/21/93 17:24:59 18.73 *
01/21/93 17:25:14 18.76 *
01/21/93 17:25:29 18.83 *
01/21/93 17:25:44 18.78 *
01/21/93 17:25:59 18.85 *
01/21/93 17:26:14 18.87 *
01/21/93 17:26:29 18.89 *
01/21/93 17:26:44 18.85 *
01/21/93 17:26:59 18.87 *
01/21/93 17:27:14 18.94 *
01/21/93 17:27:29 18.94 *
01/21/93 17:27:44 18.96 *
01/21/93 17:27:59 18.92 *
01/21/93 17:28:14 18.94 *
01/21/93 17:28:29 19.01 *
01/21/93 17:28:44 18.96 *
01/21/93 17:28:59 19.03 *
01/21/93 17:29:14 19.06 *
01/21/93 17:29:29 19.01 *
01/21/93 17:29:44 19.08 *



01/21/93 17:29:59 19.06 *
01/21/93 17:30:14 19.06 *
01/21/93 17:30:29 19.13 *
01/21/93 17:30:44 19.13 *
01/21/93 17:30:59 19.15 *
01/21/93 17:31:14 19.13 *
01/21/93 17:31:29 19.17 *
01/21/93 17:31:44 19.15 *
01/21/93 17:31:59 19.19 *
01/21/93 17:32:14 19.22 *
01/21/93 17:32:29 19.22 *
01/21/93 17:32:44 19.24 *
01/21/93 17:32:59 19.26 *
01/21/93 17:33:14 19.29 *
01/21/93 17:33:29 19.29 *
01/21/93 17:33:44 19.31 *
01/21/93 17:33:59 19.33 *
01/21/93 17:34:14 19.33 *
01/21/93 17:34:29 19.36 *
01/21/93 17:34:44 19.38 *
01/21/93 17:34:59 19.38 *
01/21/93 17:35:14 19.40 *
01/21/93 17:35:29 19.40 *
01/21/93 17:35:44 19.42 *
01/21/93 17:35:59 19.45 *
01/21/93 17:36:14 19.45 *
01/21/93 17:36:29 19.47 *
01/21/93 17:36:44 19.47 *
01/21/93 17:36:59 19.49 *
01/21/93 17:37:14 19.52 *
01/21/93 17:37:29 19.52 *
01/21/93 17:37:44 19.52 *
01/21/93 17:37:59 19.54 *
01/21/93 17:38:14 19.56 *
01/21/93 17:38:29 19.56 *
01/21/93 17:38:44 19.59 *
01/21/93 17:38:59 19.59 *
01/21/93 17:39:14 19.61 *
01/21/93 17:39:29 19.63 *
01/21/93 17:39:44 19.63 *
01/21/93 17:39:59 19.66 *
01/21/93 17:40:14 19.66 *
01/21/93 17:40:29 19.68 *
01/21/93 17:40:44 19.68 *
01/21/93 17:40:59 19.70 *
01/21/93 17:41:14 19.70 *
01/21/93 17:41:29 19.72 *
01/21/93 17:41:44 19.72 *
01/21/93 17:41:59 19.75 *
01/21/93 17:42:14 19.75 *
01/21/93 17:42:29 19.77 *
01/21/93 17:42:44 19.79 *
01/21/93 17:42:59 19.79 *
01/21/93 17:43:14 19.82 *
01/21/93 17:43:29 19.82 *
01/21/93 17:43:44 19.84 *
01/21/93 17:43:59 19.84 *
01/21/93 17:44:14 19.86 *
01/21/93 17:44:29 19.86 *
01/21/93 17:44:44 19.89 *



01/21/93 17:44:59 19.91 * „
01/21/93 17:45:14 19.91 *
01/21/93 17:45:29 19.93 *
01/21/93 17:45:44 19.93 *
01/21/93 17:45:59 19.93 * "*
01/21/93 17:46:14 19.96 *
01/21/93 17:46:29 19.98 *
01/21/93 17:46:44 19.98 * «.
01/21/93 17:46:59 19.98 *
01/21/93 17:47:14 20.00 *
01/21/93 17:47:29 20.00 *
01/21/93 17:47:44 20.02 * *"
01/21/93 17:47:59 20.05 *
01/21/93 17:48:14 20.05 *
01/21/93 17:48:29 20.05 * «.
01/21/93 17:48:44 20.07 *
01/21/93 17:48:59 20.09 *
01/21/93 17:49:14 20.09 *
01/21/93 17:49:29 20.12 * *"
01/21/93 17:49:44 20.12 *
01/21/93 17:49:59 20.14 *
01/21/93 17:50:14 20.12 * "
01/21/93 17:50:29 20.14 *
01/21/93 17:50:44 20.14 *
01/21/93 17:50:59 20.16 * ^
01/21/93 17:51:14 20.16 *
01/21/93 17:51:29 20.19 *
01/21/93 17:51:44 20.19 *
01/21/93 17:51:59 20.21 * "»
01/21/93 17:52:14 20.21 *
01/21/93 17:52:29 20.23 *
01/21/93 17:52:44 20.23 * »
01/21/93 17:52:59 20.26 *
01/21/93 17:53:14 20.26 *
01/21/93 17:53:29 20.26 * ^
01/21/93 17:53:44 20.28 *
01/21/93 17:53:59 20.30 *
01/21/93 17:54:14 20.30 *
01/21/93 17:54:29 20.32 * »
01/21/93 17:54:44 20.32 *
01/21/93 17:54:59 20.32 *
01/21/93 17:55:14 20.35 * «
01/21/93 17:55:29 20.37 *
01/21/93 17:55:44 20.35 *
01/21/93 17:55:59 20.37 *
01/21/93 17:56:14 20.39 * *
01/21/93 17:56:29 20.39 *
01/21/93 17:56:44 20.39 *
01/21/93 17:56:59 20.42 * -
01/21/93 17:57:14 20.42 *
01/21/93 17:57:29 20.44 *
01/21/93 17:57:44 20.44 * „
01/21/93 17:57:59 20.44 *
01/21/93 17:58:14 20.46 *
01/21/93 17:58:29 20.46 *
01/21/93 17:58:44 20.49 * ""
01/21/93 17:58:59 20.49 *
01/21/93 17:59:14 20.49 *
01/21/93 17:59:29 20.51 * «.
01/21/93 17:59:44 20.51 *



01/21/93 17:59:59 20.53 *
01/21/93 18:00:14 20.53 *
01/21/93 18:00:29 20.56 *
01/21/93 18:00:44 20.56 *
01/21/93 18:00:59 20.58 *
01/21/93 18:01:14 20.56 *
01/21/93 18:01:29 20.56 *
01/21/93 18:01:44 20.58 *
01/21/93 18:01:59 20.58 *
01/21/93 18:02:14 20.58 *
01/21/93 18:02:29 20.60 *
01/21/93 18:02:44 20.60 *
01/21/93 18:02:59 20.62 *
01/21/93 18:03:14 20.62 *
01/21/93 18:03:29 20.65 *
01/21/93 18:03:44 20.65 *
01/21/93 18:03:59 20.65 *
01/21/93 18:04:14 20.65 *
01/21/93 18:04:29 20.67 *
01/21/93 18:04:44 20.67 *
01/21/93 18:04:59 20.69 *
01/21/93 18:05:14 20.69 *
01/21/93 18:05:29 20.69 *
01/21/93 18:05:44 20.69 *
01/21/93 18:05:59 20.72 *
01/21/93 18:06:14 20.72 *
01/21/93 18:06:29 20.74 *
01/21/93 18:06:44 20.74 *
01/21/93 18:06:59 20.74 *
01/21/93 18:07:14 20.76 *
01/21/93 18:07:29 20.76
01/21/93 18:07:44 20.79
01/21/93 18:07:59 20.79
01/21/93 18:08:14 20.79
01/21/93 18:08:29 20.81
01/21/93 18:08:44 20.81
01/21/93 18:08:59 20.81
01/21/93 18:09:14 20.83 *
01/21/93 18:09:29 20.83 *
01/21/93 18:09:44 20.83
01/21/93 18:09:59 20.86
01/21/93 18:10:14 20.86
01/21/93 18:10:29 20.86
01/21/93 18:10:44 20.88
01/21/93 18:10:59 20.88
01/21/93 18:11:14 20.88 *
01/21/93 18:11:29 20.90 *
01/21/93 18:11:44 20.90 *
01/21/93 18:11:59 20.90 *
01/21/93 18:12:14 20.90 *
01/21/93 18:12:29 20.92 *
01/21/93 18:12:44 20.92 *
01/21/93 18:12:59 20.92 *
01/21/93 18:13:14 20.95 *
01/21/93 18:13:29 20.95 *
01/21/93 18:13:44 20.95 *
01/21/93 18:13:59 20.95 *
01/21/93 18:14:14 20.97 *
01/21/93 18:14:29 20.97 *
01/21/93 18:14:44 20.97 *



01/21/93 18:14:59 20.99 '„,
01/21/93 18:15:14 20.99 *
01/21/93 18:15:29 21.02 *
01/21/93 18:15:44 21.04 '
01/21/93 18:15:59 21.02 *•
01/21/93 18:16:14 21.04 *
01/21/93 18:16:29 21.04
01/21/93 18:16:44 21.04 *«,
01/21/93 18:16:59 21.04 *
01/21/93 18:17:14 21.06 *
01/21/93 18:17:29 21.06 *
01/21/93 18:17:44 21.09 **
01/21/93 18:17:59 21.06 *
01/21/93 18:18:14 21.09 *
01/21/93 18:18:29 21.09 *+.
01/21/93 18:18:44 21.11 *
01/21/93 18:18:59 21.11
01/21/93 18:19:14 21.11
01/21/93 18:19:29 21.11 "*
01/21/93 18:19:44 21.13 *
01/21/93 18:19:59 21.13
01/21/93 18:20:14 21.16 »
01/21/93 18:20:29 21.13 *
01/21/93 18:20:44 21.16
01/21/93 18:20:59 21.18
01/21/93 18:21:14 21.16 *
01/21/93 18:21:29 21.16 *
01/21/93 18:21:44 21.18
01/21/93 18:21:59 21.18 •*
01/21/93 18:22:14 21.18 *
01/21/93 18:22:29 21.18
01/21/93 18:22:44 21.20 to
01/21/93 18:22:59 21.20 *
01/21/93 18:23:14 21.20
01/21/93 18:23:29 21.22
01/21/93 18:23:44 21.25 *
01/21/93 18:23:59 21.22 *
01/21/93 18:24:14 21.25
01/21/93 18:24:29 21.25 *
01/21/93 18:24:44 21.25 *
01/21/93 18:24:59 21.27
01/21/93 18:25:14 21.27 *
01/21/93 18:25:29 21.27 *
01/21/93 18:25:44 21.29
01/21/93 18:25:59 21.29
01/21/93 18:26:14 21.27 f
01/21/93 18:26:29 21.27 *
01/21/93 18:26:44 21.29
01/21/93 18:26:59 21.29 w
01/21/93 18:27:14 21.32 *
01/21/93 18:27:29 21.32
01/21/93 18:27:44 21.32
01/21/93 18:27:59 21.32 T
01/21/93 18:28:14 21.32
01/21/93 18:28:29 21.32
01/21/93 18:28:44 21.34 **
01/21/93 18:28:59 21.34 *
01/21/93 18:29:14 21.34
01/21/93 18:29:29 21.34 *..
01/21/93 18:29:44 21.34 *



01/21/93 18:29:59 21.36
01/21/93 18:30:14 21.36
01/21/93 18:30:29 21.39
01/21/93 18:30:44 21.39
01/21/93 18:30:59 21.39
01/21/93 18:31:14 21.36
01/21/93 18:31:29 21.41 *
01/21/93 18:31:44 21.41 *
01/21/93 18:31:59 21.36 *
01/21/93 18:32:14 21.43 *
01/21/93 18:32:29 21.39 *
01/21/93 18:32:44 21.39 *
01/21/93 18:32:59 21.41 *
01/21/93 18:33:14 21.46 *
01/21/93 18:33:29 21.46 *
01/21/93 18:33:44 21.41 *
01/21/93 18:33:59 21.41 *
01/21/93 18:34:14 21.46 *
01/21/93 18:34:29 21.48 *
01/21/93 18:34:44 21.43 *
01/21/93 18:34:59 21.48 *
01/21/93 18:35:14 21.50
01/21/93 18:35:29 21.50
01/21/93 18:35:44 21.46 *
01/21/93 18:35:59 21.46 *
01/21/93 18:36:14 21.46 *
01/21/93 18:36:29 21.46 *
01/21/93 18:36:44 21.50
01/21/93 18:36:59 21.52
01/21/93 18:37:14 21.48 *
01/21/93 18:37:29 21.52
01/21/93 18:37:44 21.55
01/21/93 18:37:59 21.55
01/21/93 18:38:14 21.55
01/21/93 18:38:29 21.55
01/21/93 18:38:44 21.55
01/21/93 18:38:59 21.50
01/21/93 18:39:14 21.50
01/21/93 18:39:29 21.50
01/21/93 18:39:44 21.57
01/21/93 18:39:59 21.52
01/21/93 18:40:14 21.59
01/21/93 18:40:29 21.52
01/21/93 18:40:44 21.52
01/21/93 18:40:59 21.59
01/21/93 18:41:14 21.59
01/21/93 18:41:29 21.59
01/21/93 18:41:44 21.55
01/21/93 18:41:59 21.59
01/21/93 18:42:14 21.62
01/21/93 18:42:29 21.62
01/21/93 18:42:44 21.57 *
01/21/93 18:42:59 21.62 *
01/21/93 18:43:14 21.62 . *
01/21/93 18:43:29 21.59 *
01/21/93 18:43:44 21.59 •>
01/21/93 18:43:59 21.64 *
01/21/93 18:44:14 21.64 *
01/21/93 18:44:29 21.59 *
01/21/93 18:44:44 21.64 *



01/21/93 18:44:59 21.59
01/21/93 18:45:14 21.59
01/21/93 18:45:29 21.62
01/21/93 18:45:44 21.66
01/21/93 18:45:59 21.62
01/21/93 18:46:14 21.66
01/21/93 18:46:29 21.62
01/21/93 18:46:44 21.62
01/21/93 18:46:59 21.69
01/21/93 18:47:14 21.66
01/21/93 18:47:29 21.66
01/21/93 18:47:44 21.66
01/21/93 18:47:59 21.66



Saved Recorder Status | MONITORING DATA
Type: 2109-10 Range: o.OO - 23.60 feet Recorder 1LJ! UUUJ

Time at Recorder: 01/21/93 12:19:17 Last Update: 12/02/92 10:32:22
Signal process: Not Applicable
Values being saved: averages
Alarm status: Low alarm § 0.09 is OFF Upper alarm @ 23.53 is OFF

Averaging period: 00:00:10 Amount of data recorded: 00:04:50
Storage Capacity: 6512 values records: 18:05:20

Output compressed by a factor of 1

Date Time Avg

01/21/93 12:14:24 9.46 *
01/21/93 12:14:34 9.46 *
01/21/93 12:14:44 9.46 *
01/21/93 12:14:54 9.46 *
01/21/93 12:15:04 9.46 *
01/21/93 12:15:14 9.46 *
01/21/93 12:15:24 9.46 *
01/21/93 12:15:34 9.46 *
01/21/93 12:15:44 9.44 *
01/21/93 12:15:54 9.46 *
01/21/93 12:16:04 9.46 *
01/21/93 12:16:14 9.46 *
01/21/93 12:16:24 9.46 *
01/21/93 12:16:34 9.46 *
01/21/93 12:16:44 9.44 *
01/21/93 12:16:54 9.14 *
01/21/93 12:17:04 8.86 *
01/21/93 12:17:14 8.81 *
01/21/93 12:17:24 8.86 *
01/21/93 12:17:34 8.86 *
01/21/93 12:17:44 8.88 *
01/21/93 12:17:54 8.86 *
01/21/93 12:18:04 8.86 *
01/21/93 12:18:14 8.86 *
01/21/93 12:18:24 8.86 *
01/21/93 12:18:34 8.86 *
01/21/93 12:18:44 8.86 *
01/21/93 12:18:54 8.86 *



Saved Recorder Status
Type: 2109-10 Range: 0.00 - 23.60 feet Recorder ID: 0002

Time at Recorder: 01/21/93 13:03:59 Last Update: 12/02/92 10:32:22
Signal process: Not Applicable
Values being saved: averages
Alarm status: Low alarm § 0.09 is OFF Upper alarm § 23.53 is OFF

Averaging period: 00:02:00 Amount of data recorded: 00:38:00
Storage Capacity: 6512 values records: 9 days 01:04:00

Output compressed by a factor of 1

Date Time Avg

01/21/93 12:25:02 8.86 *
01/21/93 12:27:02 8.88 *
01/21/93 12:29:02 8.86 *
01/21/93 12:31:02 8.86 *
01/21/93 12:33:02 8.88 *
01/21/93 12:35:02 8.86 *
01/21/93 12:37:02 8.86 *
01/21/93 12:39:02 8.86 *
01/21/93 12:41:02 8.86 *
01/21/93 12:43:02 8.84 *
01/21/93 12:45:02 8.84 *
01/21/93 12:47:02 8.84 *
01/21/93 12:49:02 8.86 *
01/21/93 12:51:02 8.88 *
01/21/93 12:53:02 8.86 *
01/21/93 12:55:02 8.88 *
01/21/93 12:57:02 8.84 *
01/21/93 12:59:02 8.86 *



MONITORING DATASaved Recorder Status
Type: 2109-10 Range: 0.00 - 23.60 feet Recorder'ID. OOOS

Time at Recorder: 01/21/93 13:12:45 Last Update: 12/02/92 10:32:22
Signal process: Not Applicable
Values being saved: averages
Alarm status: Low alarm § 0.09 is OFF Upper alarm § 23.53 is OFF

Averaging period: 00:00:01 Amount of data recorded: 00:00:50
Storage Capacity: 6512 values records: 01:48:32

Output compressed by a factor of 1

Date Time Avg

01/21/93 13:11:55 8.79 *
01/21/93 13:11:56 8.88 *
01/21/93 13:11:57 8.74 *
01/21/93 13:11:58 8.84 *
01/21/93 13:11:59 8.79 *
01/21/93 13:12:00 8.95 *
01/21/93 13:12:01 8.81 *
01/21/93 13:12:02 8.79 *
01/21/93 13:12:03 8.93 *
01/21/93 13:12:04 8.86 *
01/21/93 13:12:05 8.88 *
01/21/93 13:12:06 8.79 *
01/21/93 13:12:07 8.88 *
01/21/93 13:12:08 8.70 *
01/21/93 13:12:09 8.91 *
01/21/93 13:12:10 8.91 *
01/21/93 13:12:11 9.09 *
01/21/93 13:12:12 9.41 *
01/21/93 13:12:13 9.55 *
01/21/93 13:12:14 9.60 *
01/21/93 13:12:15 9.60 *
01/21/93 13:12:16 9.48 *
01/21/93 13:12:17 9.44 *
01/21/93 13:12:18 9.50 *
01/21/93 13:12:19 9.48 *
01/21/93 13:12:20 9.48 *
01/21/93 13:12:21 9.53 *
01/21/93 13:12:22 9.55 *
01/21/93 13:12:23 9.50 *
01/21/93 13:12:24 9.48 *
01/21/93 13:12:25 9.53 *
01/21/93 13:12:26 9.50 *
01/21/93 13:12:27 9.46 *
01/21/93 13:12:28 9.44 *
01/21/93 13:12:29 9.46 *
01/21/93 13:12:30 9.46 *
01/21/93 13:12:31 9.48 *
01/21/93 13:12:32 9.46 *
01/21/93 13:12:33 9.44 *
01/21/93 13:12:34 9.44 *
01/21/93 13:12:35 9.48 *
01/21/93 13:12:36 9.48 *
01/21/93 13:12:37 9.48 *
01/21/93 13:12:38 9.44 *
01/21/93 13:12:39 9.44 *
01/21/93 13:12:40 9.44 *
01/21/93 13:12:41 9.44 *



01/21/93 13:12:42 9.44
01/21/93 13:12:43 9.48



DC.J

MONITORING DATA
lu:

Saved Recorder Status
Type: 2109-10 Range: 0.00 - 23.60 feet Recorder

Time at Recorder: 01/21/93 11:58:11 Leist Update: 12/02/92 10:32:22
Signal process: Not Applicable
Values being saved: averages
Alarm status: Low alarm § 0.09 is OFF Upper alarm § 23.53 is OFF

Averaging period: 00:00:30 Amount of data recorded: 02:18:30
Storage Capacity: 6512 values records: 2 days 06:16:00

Output compressed by a factor of 1

Date Time Avg

01/21/93 09:39:32 12.62 *
01/21/93 09:40:02 12.62 *
01/21/93 09:40:32 12.62 *
01/21/93 09:41:02 12.09 *
01/21/93 09:41:32 11.81 *
01/21/93 09:42:02 11.79 *
01/21/93 09:42:32 11.79 *
01/21/93 09:43:02 11.79 *
01/21/93 09:43:32 11.83 *
01/21/93 09:44:02 11.79 *
01/21/93 09:44:32 11.79 *
01/21/93 09:45:02 11.81 *
01/21/93 09:45:32 11.77 *
01/21/93 09:46:02 11.83 *
01/21/93 09:46:32 11.81 *
01/21/93 09:47:02 11.81 *
01/21/93 09:47:32 11.81 *
01/21/93 09:48:02 11.79 *
01/21/93 09:48:32 11.79 *
01/21/93 09:49:02 11.79 *
01/21/93 09:49:32 11.79 *
01/21/93 09:50:02 11.79 *
01/21/93 09:50:32 11.81 *
01/21/93 09:51:02 11.79 *
01/21/93 09:51:32 11.79 *
01/21/93 09:52:02 11.81 *
01/21/93 09:52:32 11.79 *
01/21/93 09:53:02 11.77 *
01/21/93 09:53:32 11.79 *
01/21/93 09:54:02 11.79 *
01/21/93 09:54:32 11.81 *
01/21/93 09:55:02 11.81 *
01/21/93 09:55:32 11.81 *
01/21/93 09:56:02 11.81 *
01/21/93 09:56:32 11.79 ' *
01/21/93 09:57:02 11.79 *
01/21/93 09:57:32 11.83 *
01/21/93 09:58:02 11.79 *
01/21/93 09:58:32 11.77 *
01/21/93 09:59:02 11.81 *
01/21/93 09:59:32 11.79 *
01/21/93 10:00:02 11.79 *
01/21/93 10:00:32 11.79 *
01/21/93 10:01:02 11.83 *
01/21/93 10:01:32 11.79 *
01/21/93 10:02:02 11.83 *
01/21/93 10:02:32 11.79 *



01/21/93 10:03:02 11.81 *
01/21/93 10:03:32 11.81 *
01/21/93 10:04:02 11.79 *
01/21/93 10:04:32 11.81 *
01/21/93 10:05:02 11.79 *
01/21/93 10:05:32 11.83 *
01/21/93 10:06:02 11.79 *
01/21/93 10:06:32 11.83 *
01/21/93 10:07:02 11.77 *
01/21/93 10:07:32 11.81 *
01/21/93 10:08:02 11.83 *
01/21/93 10:08:32 11.79 *
01/21/93 10:09:02 11.81 *
01/21/93 10:09:32 11.81 *
01/21/93 10:10:02 11.81 *
01/21/93 10:10:32 11.79 *
01/21/93 10:11:02 11.79 *
01/21/93 10:11:32 11.77 *
01/21/93 10:12:02 11.79 *
01/21/93 10:12:32 11.77 *
01/21/93 10:13:02 11.79 *
01/21/93 10:13:32 11.81 *
01/21/93 10:14:02 11.79 *
01/21/93 10:14:32 11.79 *
01/21/93 10:15:02 11.81 *
01/21/93 10:15:32 11.79 *
01/21/93 10:16:02 11.79 *
01/21/93 10:16:32 11.83 *
01/21/93 10:17:02 11.81 *
01/21/93 10:17:32 11.81 *
01/21/93 10:18:02 11.81 *
01/21/93 10:18:32 11.81 *
01/21/93 10:19:02 11.81 *
01/21/93 10:19:32 11.79 *
01/21/93 10:20:02 11.83 *
01/21/93 10:20:32 11.74 *
01/21/93 10:21:02 11.81 *
01/21/93 10:21:32 11.81 *
01/21/93 10:22:02 11.79 *
01/21/93 10:22:32 11.81 *
01/21/93 10:23:02 11.81 *
01/21/93 10:23:32 11.79 *
01/21/93 10:24:02 11.79 *
01/21/93 10:24:32 11.79 *
01/21/93 10:25:02 11.81 *
01/21/93 10:25:32 11.81 *
01/21/93 10:26:02 11.81 *
01/21/93 10:26:32 11.83 *
01/21/93 10:27:02 11.81 *
01/21/93 10:27:32 11.79 *
01/21/93 10:28:02 11.81 *
01/21/93 10:28:32 11.81 *
01/21/93 10:29:02 11.86 *
01/21/93 10:29:32 11.81 *
01/21/93 10:30:02 11.83 *
01/21/93 10:30:32 11.81 *
01/21/93 10:31:02 11.81 *
01/21/93 10:31:32 11.79 *
01/21/93 10:32:02 11.83 *
01/21/93 10:32:32 11.81 *



01/21/93 10:33:02 11.83 *
01/21/93 10:33:32 11.79 *
01/21/93 10:34:02 11.86 *
01/21/93 10:34:32 11.81 *
01/21/93 10:35:02 11.79 *
01/21/93 10:35:32 11.81 *
01/21/93 10:36:02 11.83 *
01/21/93 10:36:32 11.79 *
01/21/93 10:37:02 11.81 *
01/21/93 10:37:32 11.81 *
01/21/93 10:38:02 11.79 *
01/21/93 10:38:32 11.79 *
01/21/93 10:39:02 11.79 *
01/21/93 10:39:32 11.83 *
01/21/93 10:40:02 11.81 *
01/21/93 10:40:32 11.79 *
01/21/93 10:41:02 11.83 *
01/21/93 10:41:32 11.81 *
01/21/93 10:42:02 11.81 *
01/21/93 10:42:32 11.79 *
01/21/93 10:43:02 11.81 *
01/21/93 10:43:32 11.79 *
01/21/93 10:44:02 11.81 *
01/21/93 10:44:32 11.81 *
01/21/93 10:45:02 11.83 *
01/21/93 10:45:32 11.83 *
01/21/93 10:46:02 11.81 *
01/21/93 10:46:32 11.81 *
01/21/93 10:47:02 11.81 *
01/21/93 10:47:32 11.83 *
01/21/93 10:48:02 11.81 *
01/21/93 10:48:32 11.79 *
01/21/93 10:49:02 11.86 *
01/21/93 10:49:32 11.81 *
01/21/93 10:50:02 11.83 *
01/21/93 10:50:32 11.81 *
01/21/93 10:51:02 11.86 *
01/21/93 10:51:32 11.83 *
01/21/93 10:52:02 11.86 *
01/21/93 10:52:32 11.83 *
01/21/93 10:53:02 11.81 *
01/21/93 10:53:32 11.81 *
01/21/93 10:54:02 11.83 *
01/21/93 10:54:32 11.83 *
01/21/93 10:55:02 11.83 *
01/21/93 10:55:32 11.86 *
01/21/93 10:56:02 11.86 *
01/21/93 10:56:32 11.83 *
01/21/93 10:57:02 11.86 *
01/21/93 10:57:32 11.81 *
01/21/93 10:58:02 11.86 *
01/21/93 10:58:32 11.83 *
01/21/93 10:59:02 11.83 *
01/21/93 10:59:32 11.88 *
01/21/93 11:00:02 11.83 *
01/21/93 11:00:32 11.88 *
01/21/93 11:01:02 11.88 *
01/21/93 11:01:32 11.81 *
01/21/93 11:02:02 11.83 *
01/21/93 11:02:32 11.81 *



01/21/93 11:03:02 11.88 *
01/21/93 11:03:32 11.83 *
01/21/93 11:04:02 11.83 *
01/21/93 11:04:32 11.86 *
01/21/93 11:05:02 11.81 *
01/21/93 11:05:32 11.77 *
01/21/93 11:06:02 11.86 *
01/21/93 11:06:32 11.88 *
01/21/93 11:07:02 11.79 *
01/21/93 11:07:32 11.86 *
01/21/93 11:08:02 11.86 *
01/21/93 11:08:32 11.81 *
01/21/93 11:09:02 11.81 *
01/21/93 11:09:32 11.81 *
01/21/93 11:10:02 11.81 *
01/21/93 11:10:32 11.83 *
01/21/93 11:11:02 11.83 *
01/21/93 11:11:32 11.86 *
01/21/93 11:12:02 11.81 *
01/21/93 11:12:32 11.86 *
01/21/93 11:13:02 11.83 *
01/21/93 11:13:32 11.79 *
01/21/93 11:14:02 11.83 *
01/21/93 11:14:32 11.81 *
01/21/93 11:15:02 11.81 *
01/21/93 11:15:32 11.88 *
01/21/93 11:16:02 11.88 *
01/21/93 11:16:32 11.79 *
01/21/93 11:17:02 11.86 *
01/21/93 11:17:32 11.83 *
01/21/93 11:18:02 11.88 *
01/21/93 11:18:32 11.83 *
01/21/93 11:19:02 11.74 *
01/21/93 11:19:32 11.93 *
01/21/93 11:20:02 11.79 *
01/21/93 11:20:32 11.83 *
01/21/93 11:21:02 11.77 *
01/21/93 11:21:32 11.81 *
01/21/93 11:22:02 11.90 *
01/21/93 11:22:32 11.88 *
01/21/93 11:23:02 11.81 *
01/21/93 11:23:32 11.77 *
01/21/93 11:24:02 11.93 *
01/21/93 11:24:32 11.79 *
01/21/93 11:25:02 11.86 *
01/21/93 11:25:32 11.83 *
01/21/93 11:26:02 11.79 *
01/21/93 11:26:32 11.86 *
01/21/93 11:27:02 11.79 *
01/21/93 11:27:32 11.81 *
01/21/93 11:28:02 11.79 *
01/21/93 11:28:32 11.83 *
01/21/93 11:29:02 11.81 *
01/21/93 11:29:32 11.90 *
01/21/93 11:30:02 11.86 *
01/21/93 11:30:32 11.93 *
01/21/93 11:31:02 11.79 *
01/21/93 11:31:32 11.70 *
01/21/93 11:32:02 11.81 *
01/21/93 11:32:32 11.88 *



01/21/93 11:33:02 11.86 *
01/21/93 11:33:32 11.88 *
01/21/93 11:34:02 11.88 *
01/21/93 11:34:32 11.79 *
01/21/93 11:35:02 11.74 *
01/21/93 11:35:32 11.95
01/21/93 11:36:02 11.86 *
01/21/93 11:36:32 11.74 *
01/21/93 11:37:02 11.79 *
01/21/93 11:37:32 11.86 *
01/21/93 11:38:02 11.93
01/21/93 11:38:32 11.72 *
01/21/93 11:39:02 11.81 *
01/21/93 11:39:32 12.00
01/21/93 11:40:02 11.70 *
01/21/93 11:40:32 11.83 *
01/21/93 11:41:02 11.88 *
01/21/93 11:41:32 11.81 *
01/21/93 11:42:02 11.81 *
01/21/93 11:42:32 11.90 *
01/21/93 11:43:02 11.77 *
01/21/93 11:43:32 11.86 *
01/21/93 11:44:02 11.72 *
01/21/93 11:44:32 11.81 *
01/21/93 11:45:02 11.83 *
01/21/93 11:45:32 11.86 *
01/21/93 11:46:02 11.83 *
01/21/93 11:46:32 11.86 *
01/21/93 11:47:02 11.86 *
01/21/93 11:47:32 11.88 *
01/21/93 11:48:02 11.86 *
01/21/93 11:48:32 11.83 *
01/21/93 11:49:02 11.77 *
01/21/93 11:49:32 11.86 *
01/21/93 11:50:02 11.81 *
01/21/93 11:50:32 11.86 *
01/21/93 11:51:02 11.86 *
01/21/93 11:51:32 11.83 *
01/21/93 11:52:02 11.81 *
01/21/93 11:52:32 11.86 *
01/21/93 11:53:02 11.81 *
01/21/93 11:53:32 11.81 *
01/21/93 11:54:02 11.83 *
01/21/93 11:54:32 11.83 *
01/21/93 11:55:02 11.83 *
01/21/93 11:55:32 11.86 *
01/21/93 11:56:02 11.83 *
01/21/93 11:56:32 11.86 *
01/21/93 11:57:02 11.81 *



VIVO 9NIUOJLINOW '

Type: 2109-10 Range: 0.00 - 23.60 feet Recorder "111! UUU2
Time at Recorder: 01/21/93 12:07:51 Last Update: 12/02/92 10:32:22
Signal process: Not Applicable
Values being saved: averages
Alarm status: Low alarm 3 0.09 is OFF Upper alarm § 23.53 is OFF

Averaging period: 00:00:30 Amount of data recorded: 02:28:00
Storage Capacity: 6512 values records: 2 days 06:16:00

Output compressed by a factor of 1

Date Time Avg _

01/21/93 09:39:32 12.62 *
01/21/93 09:40:02 12.62 *
01/21/93 09:40:32 12.62 *
01/21/93 09:41:02 12.09 *
01/21/93 09:41:32 11.81 *
01/21/93 09:42:02 11.79 *
01/21/93 09:42:32 11.79 *
01/21/93 09:43:02 11.79 *
01/21/93 09:43:32 11.83 *
01/21/93 09:44:02 11.79 *
01/21/93 09:44:32 11.79 *
01/21/93 09:45:02 11.81 *
01/21/93 09:45:32 11.77 *
01/21/93 09:46:02 11.83 *
01/21/93 09:46:32 11.81 *
01/21/93 09:47:02 11.81 *
01/21/93 09:47:32 11.81 *
01/21/93 09:48:02 11.79 *
01/21/93 09:48:32 11.79 *
01/21/93 09:49:02 11.79 *
01/21/93 09:49:32 11.79 *
01/21/93 09:50:02 11.79 *
01/21/93 09:50:32 11.81 *
01/21/93 09:51:02 11.79 *
01/21/93 09:51:32 11.79 *
01/21/93 09:52:02 11.81 *
01/21/93 09:52:32 11.79 *
01/21/93 09:53:02 11.77 *
01/21/93 09:53:32 11.79 *
01/21/93 09:54:02 11.79 *
01/21/93 09:54:32 11.81 *
01/21/93 09:55:02 11.81 *
01/21/93 09:55:32 11.81 *
01/21/93 09:56:02 11.81 *
01/21/93 09:56:32 11.79 *
01/21/93 09:57:02 11.79 *
01/21/93 09:57:32 11.83 *
01/21/93 09:58:02 11.79 *
01/21/93 09:58:32 11.77 *
01/21/93 09:59:02 11.81 *
01/21/93 09:59:32 11.79 *
01/21/93 10:00:02 11.79 *
01/21/93 10:00:32 11.79 *
01/21/93 10:01:02 11.83 *
01/21/93 10:01:32 11.79 *
01/21/93 10:02:02 11.83 *
01/21/93 10:02:32 11.79 *



01/21/93 10:03:02 11.81 *
01/21/93 10:03:32 11.81 *
01/21/93 10:04:02 11.79 *
01/21/93 10:04:32 11.81 *
01/21/93 10:05:02 11.79 *
01/21/93 10:05:32 11.83 *
01/21/93 10:06:02 11.79 *
01/21/93 10:06:32 11.83 *
01/21/93 10:07:02 11.77 *
01/21/93 10:07:32 11.81 *
01/21/93 10:08:02 11.83 *
01/21/93 10:08:32 11.79 *
01/21/93 10:09:02 11.81 *
01/21/93 10:09:32 11.81 *
01/21/93 10:10:02 11.81 *
01/21/93 10:10:32 11.79 *
01/21/93 10:11:02 11.79 *
01/21/93 10:11:32 11.77 *
01/21/93 10:12:02 11.79 *
01/21/93 10:12:32 11.77 *
01/21/93 10:13:02 11.79 *
01/21/93 10:13:32 11.81 *
01/21/93 10:14:02 11.79 *
01/21/93 10:14:32 11.79 *
01/21/93 10:15:02 11.81 *
01/21/93 10:15:32 11.79 *
01/21/93 10:16:02 11.79 *
01/21/93 10:16:32 11.83 *
01/21/93 10:17:02 11.81 *
01/21/93 10:17:32 11.81 *
01/21/93 10:18:02 11.81 *
01/21/93 10:18:32 11.81 *
01/21/93 10:19:02 11.81 *
01/21/93 10:19:32 11.79 *
01/21/93 10:20:02 11.83 *
01/21/93 10:20:32 11.74 *
01/21/93 10:21:02 11.81 *
01/21/93 10:21:32 11.81 *
01/21/93 10:22:02 11.79 *
01/21/93 10:22:32 11.81 *
01/21/93 10:23:02 11.81 *
01/21/93 10:23:32 11.79 *
01/21/93 10:24:02 11.79 *
01/21/93 10:24:32 11.79 *
01/21/93 10:25:02 11.81 *
01/21/93 10:25:32 11.81 *
01/21/93 10:26:02 11.81 *
01/21/93 10:26:32 11.83 *
01/21/93 10:27:02 11.81 *
01/21/93 10:27:32 11.79 *
01/21/93 10:28:02 11.81 *
01/21/93 10:28:32 11.81 *
01/21/93 10:29:02 11.86 *
01/21/93 10:29:32 11.81 *
01/21/93 10:30:02 11.83 *
01/21/93 10:30:32 11.81 *
01/21/93 10:31:02 11.81 *
01/21/93 10:31:32 11.79 *
01/21/93 10:32:02 11.83 *
01/21/93 10:32:32 11.81 *



01/21/93 10:33:02 11.83 *
01/21/93 10:33:32 11.79 *
01/21/93 10:34:02 11.86 *
01/21/93 10:34:32 11.81 *
01/21/93 10:35:02 11.79 *
01/21/93 10:35:32 11.81 *
01/21/93 10:36:02 11.83 *
01/21/93 10:36:32 11.79 *
01/21/93 10:37:02 11.81 *
01/21/93 10:37:32 11.81 *
01/21/93 10:38:02 11.79 *
01/21/93 10:38:32 11.79 *
01/21/93 10:39:02 11.79 *
01/21/93 10:39:32 11.83 *
01/21/93 10:40:02 11.81 *
01/21/93 10:40:32 11.79 *
01/21/93 10:41:02 11.83 *
01/21/93 10:41:32 11.81 *
01/21/93 10:42:02 11.81 *
01/21/93 10:42:32 11.79 *
01/21/93 10:43:02 11.81 *
01/21/93 10:43:32 11.79 *
01/21/93 10:44:02 11.81 *
01/21/93 10:44:32 11.81 *
01/21/93 10:45:02 11.83 *
01/21/93 10:45:32 11.83 *
01/21/93 10:46:02 11.81 *
01/21/93 10:46:32 11.81 *
01/21/93 10:47:02 11.81 *
01/21/93 10:47:32 11.83 *
01/21/93 10:48:02 11.81 *
01/21/93 10:48:32 11.79 *
01/21/93 10:49:02 11.86 *
01/21/93 10:49:32 11.81 *
01/21/93 10:50:02 11.83 *
01/21/93 10:50:32 11.81 *
01/21/93 10:51:02 11.86 *
01/21/93 10:51:32 11.83 *
01/21/93 10:52:02 11.86 *
01/21/93 10:52:32 11.83 *
01/21/93 10:53:02 11.81 *
01/21/93 10:53:32 11.81 *
01/21/93 10:54:02 11.83 *
01/21/93 10:54:32 11.83 *
01/21/93 10:55:02 11.83 *
01/21/93 10:55:32 11.86 *
01/21/93 10:56:02 11.86 *
01/21/93 10:56:32 11.83 *
01/21/93 10:57:02 11.86 *
01/21/93 10:57:32 11.81 *
01/21/93 10:58:02 11.86 *
01/21/93 10:58:32 11.83 *
01/21/93 10:59:02 11.83 *
01/21/93 10:59:32 11.88 *
01/21/93 11:00:02 11.83 *
01/21/93 11:00:32 11.88 *
01/21/93 11:01:02 11.88 *
01/21/93 11:01:32 11.81 *
01/21/93 11:02:02 11.83 *
01/21/93 11:02:32 11.81 *



01/21/93 11:03:02 11.88 *
01/21/93 11:03:32 11.83 *
01/21/93 11:04:02 11.83 *
01/21/93 11:04:32 11.86 *
01/21/93 11:05:02 11.81 *
01/21/93 11:05:32 11.77 *
01/21/93 11:06:02 11.86 *
01/21/93 11:06:32 11.88 *
01/21/93 11:07:02 11.79 *
01/21/93 11:07:32 11.86 *
01/21/93 11:08:02 11.86 *
01/21/93 11:08:32 11.81 *
01/21/93 11:09:02 11.81 *
01/21/93 11:09:32 11.81 *
01/21/93 11:10:02 11.81 *
01/21/93 11:10:32 11.83 *
01/21/93 11:11:02 11.83 *
01/21/93 11:11:32 11.86 *
01/21/93 11:12:02 11.81 *
01/21/93 11:12:32 11.86 *
01/21/93 11:13:02 11.83 *
01/21/93 11:13:32 11.79 *
01/21/93 11:14:02 11.83 *
01/21/93 11:14:32 11.81 *
01/21/93 11:15:02 11.81 *
01/21/93 11:15:32 11.88 *
01/21/93 11:16:02 11.88 *
01/21/93 11:16:32 11.79 *
01/21/93 11:17:02 11.86 *
01/21/93 11:17:32 11.83 *
01/21/93 11:18:02 11.88 *
01/21/93 11:18:32 11.83 *
01/21/93 11:19:02 11.74 *
01/21/93 11:19:32 11.93 *
01/21/93 11:20:02 11.79 *
01/21/93 11:20:32 11.83 *
01/21/93 11:21:02 11.77 *
01/21/93 11:21:32 11.81 *
01/21/93 11:22:02 11.90 *
01/21/93 11:22:32 11.88 *
01/21/93 11:23:02 11.81 *
01/21/93 11:23:32 11.77 *
01/21/93 11:24:02 11.93 *
01/21/93 11:24:32 11.79 *
01/21/93 11:25:02 11.86 *
01/21/93 11:25:32 11.83 *
01/21/93 11:26:02 11.79 *
01/21/93 11:26:32 11.86 *
01/21/93 11:27:02 11.79 *
01/21/93 11:27:32 11.81 *
01/21/93 11:28:02 11.79 *
01/21/93 11:28:32 11.83 *
01/21/93 11:29:02 11.81 *
01/21/93 11:29:32 11.90 *
01/21/93 11:30:02 11.86 *
01/21/93 11:30:32 11.93 *
01/21/93 11:31:02 11.79 *
01/21/93 11:31:32 11.70 *
01/21/93 11:32:02 11.81 *
01/21/93 11:32:32 11.88 *



01/21/93 11:33:02 11.86 *
01/21/93 11:33:32 11.88 *
01/21/93 11:34:02 11.88 *
01/21/93 11:34:32 11.79 *
01/21/93 11:35:02 11.74 *
01/21/93 11:35:32 11.95
01/21/93 11:36:02 11.86 *
01/21/93 11:36:32 11.74 *
01/21/93 11:37:02 11.79 *
01/21/93 11:37:32 11.86 *
01/21/93 11:38:02 11.93
01/21/93 11:38:32 11.72 *
01/21/93 11:39:02 11.81 *
01/21/93 11:39:32 12.00
01/21/93 11:40:02 11.70 *
01/21/93 11:40:32 11.83 *
01/21/93 11:41:02 11.88 *
01/21/93 11:41:32 11.81 *
01/21/93 11:42:02 11.81 *
01/21/93 11:42:32 11.90 *
01/21/93 11:43:02 11.77 *
01/21/93 11:43:32 11.86 *
01/21/93 11:44:02 11.72 *
01/21/93 11:44:32 11.81 *
01/21/93 11:45:02 11.83 *
01/21/93 11:45:32 11.86 *
01/21/93 11:46:02 11.83 *
01/21/93 11:46:32 11.86 *
01/21/93 11:47:02 11.86 *
01/21/93 11:47:32 11.88 *
01/21/93 11:48:02 11.86 *
01/21/93 11:48:32 11.83 *
01/21/93 11:49:02 11.77 *
01/21/93 11:49:32 11.86 *
01/21/93 11:50:02 11.81 *
01/21/93 11:50:32 11.86 *
01/21/93 11:51:02 11.86 *
01/21/93 11:51:32 11.83 *
01/21/93 11:52:02 11.81 *
01/21/93 11:52:32 11.86 *
01/21/93 11:53:02 11.81 *
01/21/93 11:53:32 11.81 *
01/21/93 11:54:02 11.83 *
01/21/93 11:54:32 11.83 *
01/21/93 11:55:02 11.83 *
01/21/93 11:55:32 11.86 *
01/21/93 11:56:02 11.83 *
01/21/93 11:56:32 11.86 *
01/21/93 11:57:02 11.81 *
01/21/93 11:57:32 11.83 *
01/21/93 11:58:02 11.81 *
01/21/93 11:58:32 11.86 *
01/21/93 11:59:02 11.86 *
01/21/93 11:59:32 11.83 *
01/21/93 12:00:02 11.83 *
01/21/93 12:00:32 11.86 *
01/21/93 12:01:02 11.86 *
01/21/93 12:01:32 11.83 *
01/21/93 12:02:02 11.86 *
01/21/93 12:02:32 11.83 *



01/21/93 12:03:02 11.83 *
01/21/93 12:03:32 11.86 *
01/21/93 12:04:02 11.86 *
01/21/93 12:04:32 11.86 *
01/21/93 12:05:02 12.55 *
01/21/93 12:05:32 12.64 * *
01/21/93 12:06:02 12.64 *
01/21/93 12:06:32 12.67 *
01/21/93 12:07:02 12.67 *
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0. EXECUTIVE SUMMARY

Hager-Richter Geoscience, Inc. conducted borehole geophysical logging in seven
monitoring wells in the vicinity of the Olin Corporation Site, Wilmington, Massachusetts in
December, 1992 and January, 1993 for Conestoga-Rovers & Associates, Inc. The current
logging is an extension of a borehole geophysical survey conducted near the Site by H-R for
CRA in August, 1992. The objectives of the borehole logging program were to provide data
on: (1) the location and depth of a conductive plume known to be present in the vicinity
of the Site, and (2) the depth intervals of productive fractures intersected in three bedrock
wells. Conductivity (EM39) logs were obtained for five wells, and dual temperature logs
were obtained in three wells drilled into bedrock.

The results of the survey may be summarized as follows:

1. None of the five wells for which conductivity was measured for this Report exhibits
zones of elevated conductivity (approximately 360 mmho/m) as were measured in the
August, 1992 series and were interpreted to be within the main part of the conductive
plume.

2. The conductivity data for the five wells serve to constrain better the location of the
plume. Four of the wells (GW-61BR, GW-67D, GW-68BR, and GW-71D) exhibit
zones of slightly elevated conductivity (10 to 25 mmho/m), and are interpreted to be
located at the fringes of the conductive plume. The fifth well (GW-69D) exhibits a
maximum conductivity of about 115 mmho/m at the bottom of the hole, and is
located nearer the central part of the conductive plume.

3. " The dual temperature logs indicate that water enters GW-62BR at or near the seal
at the bottom of the PVC casing, enters GW-68BR at the bottom of the hole, and
are inconclusive about where water enters GW-62BRD.
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1. INTRODUCTION

Hager-Richter Geoscience, Inc. was retained by Conestoga-Rovers & Associates, Inc.
of St. Paul, Minnesota to log seven monitoring wells located in the vicinity of the Olin
Corporation Site in Wilmington, Massachusetts. The Site is an inactive chemical plant
located in a suburban industrial district. The location of the Site is shown in Figure 1.

The borehole logging program is part of a larger hydrogeologic investigation being
conducted by CRA. The present survey is an extension of borehole geophysical logging of
ten wells conducted at the Site by H-R for CRA in August, 1992.1

The wells and types of logs included in the present survey were:

Wellft Log Type
GW-61BR Conductivity*
GW-62BR Dual Temp (Conductivity in August '92 data set)
GW-62BRD Dual Temp
GW-67D Conductivity
GW-68BR Conductivity + Dual Temp
GW-69D Conductivity
GW-71D Conductivity

The locations of the subject monitoring wells and the wells included in the August survey are
shown on the Site Plan (Plate 1). None of the subject monitoring wells is located on the
Olin Corporation property.

The objectives of the borehole logging program were to provide data on: (1) the
location and depth of a conductive plume known to be present downgradient from the Olin
property, and (2) the depth intervals of productive fractures intersected by three bedrock
wells. Conductivity logs were obtained for five of the wells. Three of the wells were drilled
into bedrock, and dual temperature logs were obtained for those wells.

Reference: "Borehole Geophysical Survey, Olin Corporation Site, Wilmington, Massachusetts," H-R report to CRA dated
August, 1992.

Dual temperature logs were not run in this well because it was not accessible to the logging truck at the time of temperature
logging.

- 1 -
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Jeffrey Mann of Hager-Richter conducted the conductivity logging on December 15-
17, 1992 and conducted the temperature logging on January 20, 1993. The fieldwork was
coordinated with, and observed in part, by Mr. Jon Michels of CRA. Mr. Mark Jeffrey of
CRA also observed a portion of the field operations. All fieldwork was conducted under
Level D personal protection. Data analysis and interpretation were completed at the Hager-
Richter offices. Original data and field notes reside in the Hager-Richter files and will be
retained for a minimum of three years.

2. PRINCIPLES, EQUIPMENT & PROCEDURES

2.1 Conductivity Logs

2.1.1 General. The principle of the conductivity log, sometimes referred to as the
electromagnetic induction log, is illustrated in Figure 2. An electric current, called an eddy
current, is induced in the formation by an electric current in the transmitter coil (Tx), also
called a primary coil, located near the top of the probe. The induced current produces a
secondary electromagnetic field and a voltage in the receiver coil (Rx), also called a
secondary or measuring coil, located near the bottom of the probe. The design of the
system, including the geometry and coil characteristics, is such that the voltage in the
receiver coil is proportional to the formation conductivity. In addition, the system is so
designed and calibrated that the output, after processing, is the conductivity of the formation
in units of millimhos per meter, mmho/m (numerically equivalent to the SI units,
milliSiemens per meter, or mS/m).

The maximum distance outward from the tool to which the conductivity of the
borehole material is measured is about 2 feet. The tool does not need to be immersed in
water to obtain accurate data, but it cannot be used in a steel-cased hole.

2.7.2 Site Specific. All data were obtained with a Geonics EM39 logging system.
This compact, portable system has a winch with a maximum depth capability of 100 meters.
The electronics are battery powered. All data were recorded at intervals of 0.1 meter
(approximately 4 inches) while the tool was being pulled out of the monitoring well at a rate
of about 2 to 3 feet per minute. The data were recorded in digital form with a data logger,
transferred to a portable computer in the field, processed in the office, and then plotted
using commercially available software.

- 2 -
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As recommended in the report for the August, 1992 data set, the conductivity logs
for the current data set were run without purging the wells. One well (GW-45D) that had
been logged in the August series was re-logged during the present series to ensure
reproducibility. The two logs were essentially identical.

After each log was being run, the equipment was decontaminated by washing the
downhole portion of the cable and the tool with Alconox soap and rinsing with distilled
water.

2.2 Dual Temperature Logs

2.2.1 General. The principal of the dual temperature log is illustrated in Figure 3.
Two temperature logs are run for each well to identiiy those fractures, or zones, that are
productive. The temperature log is the first log run in each well. Water is then removed
from the well, either by pumping or bailing. The amount removed depends on the diameter
of the well and, to some extent, on the depth. The concept is to remove enough water to
lower the water level approximately 30 to 50 feet if there is no inflow. Most wells produce
at least some water during the time required to remove; the water and set up the equipment
to run the second temperature log. Therefore, at the time of running the second
temperature log, the actual displacement of the water column is somewhat less than the 30
to 50 feet. Many wells recover completely, and the stEitic water level is about the same for
the two temperature logs. The vertical movement of water in the well causes the
temperature of the water at most depths to differ from the formation temperature. Because
this difference will decrease with time, the temperature should be logged again within an
hour. Comparison of the two temperature logs shows where water enters the well.

2.2.2 Site Specific. The borehole logging system was a Mount Sopris Series III
logging system with a depth capability of 4500 feet. The equipment is mounted in a four
wheel drive pickup truck. Data are recorded in both digital and analogue form. The digital
data, recorded in the field in a portable computer, were processed in the office using
proprietary software and then plotted using commercially available software.

The digital temperature probe of the Series III logging system measures temperature
to 0.02 °C precision. For each well, the temperatures were logged at an interval of 0.1 foot
from the static water level to the bottom of the well for each well, at a logging speed of
about 20 feet/minute.

After each log was completed at the Site, the equipment was decontaminated with
the following procedure: each tool and the downhote portion of the cable were washed

- 3 -
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using Alconox soap and natural sponges or cotton rags, and rinsed with distilled water.

The pumping schedule between the first and second temperature logs for each of the
three bedrock wells at the Olin Site is the following:

Temperature log #1 run.
Well pumped to remove the volume of water equivalent to a column of
approximately 50 feet.
Temperature log #2 run.

Monitoring -well GW-62BR. The schedule for the dual temperature log was the following,
where T0 is the time of starting the pump.

COMMENT

Run 1st temp log
Start pump
Stop pump

Run 2nd temp log

The pump was set at approximately 50 feet depth. A total of 25 gallons of water was
pumped from the well, equivalent to a column of about 35 to 40 feet of water.

Monitoring well GW-62BRD. The schedule for the dual temperature log was the following,
where T0 is the time of starting the pump.

TIME WATER LEVEL
(min)

< T O
TO
TO + 25
T0 +35
T0 + 80
T0 + 173
T0 + 187

(feet)

4.5
32.4
29.5
18.9
8.3
8.0

TIME
(min)

<TO
TO
TO + 13
T0 +93
TO + 125

WATER LEVEL
(feet)

4.6
48.8
8.1
7.8

COMMENT

Run 1st temp log
Start pump
Stop pump

Run 2nd temp log

- 4 -
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The pump was set at approximately 50 feet depth. A total of 35 gallons of water was
pumped from the well, equivalent to a column of about 50 feet of water.

Monitoring well GW-68BR. The schedule for the dual emperature log was the following,
where T0 is the time of starting the pump.

TIME WATER LEVEL COMMENT
(min) (feet)

< T0 Run 1s1 temp log
T0 8.1 Start pumping
T0 + 60 29.1 Stop pumping
T0 + 140 13.4 Run 2nd temp log

The pump was set at approximately 30 feet depth. A total of approximately 16 gallons of
water was pumped from the well, equivalent to a column of about 25 feet of water.

3. RESULTS AND DISCUSSION

3.1 General

A copy of each log is located in the Appendix (in pocket) but is not described in
detail in the text. All depths are in units of feet and referenced to depth below the ground
surface.

3.2 Conductivity Logs

The conductivity measured for four (GW-61BR, GW-67D, GW-68BR, and GW-71D)
of the five wells included in the present data set varies from about 0 mmho/m to 25
mmho/m. The conductivity measured in the fifth well (GW-69D) was less than 10 mmho/m
except for the bottom of the well, where a peak conductivity of 115 mmho/m was measured.

In Plate 2, conductivity logs for the present data set plus the August, 1992 data set
are superimposed on a plan of the Olin Corp. Site to show the relationship of each well
location to the conductivity profile measured in the well. None of the five wells of the

- 5 -
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current data set exhibits as high conductivity measured six wells in the August, 1992 data set
(maximum 360 mmho/m). The wells included in the current data set are located north and
south of the wells included in the August, 1992 data set, and on the basis of the
conductivities measured, we conclude that four of the wells (GW-61BR, GW-67D, GW-
68BR, and GW-71D) are located on the fringes of the conductive plume at the Olin
Corporation Site. Well GW-69D appears to be located on the flanks of the plume. We
conclude, then, that the conductivity measurements of the current data set help constrain the
location of the conductive plume near the Olin Corporation Site.

3.2 Dual Temperature Logs

Dual temperature logs were obtained in three wells (GW-62BR, GW-62BRD, and
GW-68BR). The length of open hole in each bedrock well is limited, and the bedrock is
relatively competent, evidenced by the slow rate of recharge after pumping.

For GW-62BR, the open portion of the borehole is from about 77 feet to the bottom
at 110 feet. Our interpretation of the dual temperature log is that water is enters the well
at 77 feet, the depth of the PVC/bedrock seal. Small amounts of water might be entering
the well at about 91 and 97 feet.

For GW-62BRD, the open portion of the borehole is from 105 feet to the bottom of
the well at 146 feet. The near-zero geothermal gradient measured between 85 feet and the
total depth precludes using the dual temperature logging technique to obtain data on the
depth of water entry. This well exhibited a very slow rate of recharge, indicating that
bedrock contains no relatively large conductive fracture.

For GW-68BR, the open portion of the borehole is from 25 feet to the bottom of the
well at 76 feet. Our interpretation of the dual temperature log for GW-68BR is that water
entry is located at or near the bottom of the well.

- 6 -
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4. CONCLUSIONS

On the basis of the borehole geophysical logs obtained in the vicinity of the Olin
Corporation Site in Wilmington, Massachusetts during December, 1992 and January, 1993,
we conclude the following:

1. None of the five wells for which conductivity was measured for this Report exhibits
zones of elevated conductivity (approximately 360 mmho/m) as were measured in the
August, 1992 series and were interpreted to be within the main part of the conductive
plume.

2. The conductivity data for the five wells serve to constrain better the location of the
plume. Four of the wells (GW-61BR, GW-67D, GW-68BR, and GW-71D) exhibit
zones of slightly elevated conductivity (10 to 25 mmho/m), and are interpreted to be
located at the fringes of the conductive plume. The fifth well (GW-69D) exhibits a
maximum conductivity of about 115 mmho/m at the bottom of the hole, and is
located nearer the central part of the conductive plume.

3. The dual temperature logs indicate that water enters GW-62BR at or near the seal
at the bottom of the PVC casing, enters GW-68BR at the bottom of the hole, and
are inconclusive about where water enters GW-62BRD.

- 7 -
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Figure 1. Site location. The box outlines the area shown in Plate 1, the Site Plan.
Base map Wilmington, Mass. 7 1/2" USGS topographic quadrangle.
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Figure 2. Principle of the induction log. Sketch by Geonics.
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Figure 3. Productive fracture location with dual temperature logs. After running the first
log, sufficient water is bailed from the well to lower the water level about 30 feet if no water
entered the well. The second log was run about 30 minutes later, and the well had fully
recharged. The difference log shows that most water entered the well at about 40 feet
depth, and about 5 to 10% of the water entered at about 71 feet. Note that the water that
entered at 40 feet was warmer than the water being displaced, and the water entering at 71
feet was colder.
© 1990 Hager-Richler Geoscience, Inc.
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0. EXECUTIVE SUMMARY

Hager-Richter Geoscience, Inc. was retained by Conestoga-Rovers & Associates, Inc.
to log ten monitoring wells in the vicinity of the Olin Corporation Site, Wilmington,
Massachusetts in August, 1992. The objective of the borehole logging program was to
provide data on the location and depth of a conductive plume known to be present in the
vicinity of the Site. Conductivity (EM39) logs were obtained for each well.

The results of the survey may be summarized as follows:

1. Six of the ten wells exhibit well defined zones; of sharply elevated conductivity
(uniformly about 360 mmho/m), and are interpreted to be within the main part of the
conductive plume.

2. The top of the conductive plume is located at increasing depths below ground surface
with increasing distance from the Site.

*

m
-1 -
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1. INTRODUCTION

Hager-Richter Geoscience, Inc. was retained by Conestoga-Rovers & Associates, Inc.
of St. Paul, Minnesota to log ten monitoring wells located in the vicinity of the Olin
Corporation Site in Wilmington, Massachusetts. The Site is an inactive chemical plant
located in a suburban industrial district. The location of the Site is shown in Figure 1.

The locations of the subject monitoring wells are shown on the Site Plan (Plate 1).
Nine of the ten subject monitoring wells are located off the Olin Corporation property.

The objective of the borehole logging program was to provide data on the location
and depth of a conductive plume known to be present down-gradient from the Olin
property. The borehole logging program is part of a larger hydrogeologic investigation being
conducted by CRA.

Jeffrey Mann of Hager-Richter conducted the fie:ldwork on August 11 and 12, 1992.
The fieldwork was coordinated with and observed in part by Mr. Jon Michels of CRA. All
fieldwork was conducted under Level D personal protection. Data analysis and
interpretation were completed at the Hager-Richter offices. Original data and field notes
reside in the Hager-Richter files and will be retained for a minimum of three years.

- 1-
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2. PRINCIPLES, EQUIPMENT & PROCEDURES

2.1 Conductivity Logs

The principle of the conductivity log, sometimes referred to as the electromagnetic
induction log, is illustrated in Figure 2. An electric current, called an eddy current, is
induced in the formation by an electric current in the transmitter coil (Tx), also called a
primary coil, located near the top of the probe. The induced current produces a secondary
electromagnetic field and a voltage in the receiver coil (Rx), also called a secondary or
measuring coil, located near the bottom of the probe. The design of the system, including
the geometry and coil characteristics, is such that the voltage in the receiver coil is propor-
tional to the formation conductivity. In addition, the system is so designed and calibrated
that the output, after processing, is the conductivity of the formation in units of millimhos
per meter, mmho/m (numerically equivalent to the SI units, milliSiemens per meter, or
mS/m).

The maximum distance outward from the tool to which the conductivity of the
borehole material is measured is about 2 feet. The tool does not need to be immersed in
water to obtain accurate data, but it cannot be used in a steel-cased hole.

2.2 Site Specific

All data were obtained with a Geonics EM39 logging system. This compact, portable
system has a winch with a maximum depth capability of 100 meters. The electronics are
battery powered. All data were recorded at intervals of 0.1 meter (approximately 4 inches)
while the tool was being pulled out of the monitoring well at a rate of about 2 to 3 feet per
minute.

The data were recorded in digital form with a data logger, transferred to a portable
computer in the field, processed in the office, and then plotted using commercially available
software.

Several logs were run more than once to ensure reproducibility. Three wells (GW-42,
GW-43, and GW-45) were logged twice — prior to and after purging the well with fresh tap
water to displace possibly contaminated (more conductive) water that entered the well at

- 2 -
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the screened interval at the bottom of the hole. Comparison of the conductivity logs run
prior to and after purging the boreholes with clean tap water shows no significant difference
in the data (see Appendix). The conductivity logs for the seven other wells were run after
purging; however, we conclude that the purging is unnecessary and we recommend that the
purging step be eliminated if additional wells are logged in the future.

As each log was being run, the equipment was decontaminated by washing the
downhole portion of the cable and the tool with Alconox soap and rinsing with distilled
water. After completing the logging at each well, the wash and rinse water was disposed of
at the decontamination pad.

3. RESULTS AND DISCUSSION

3.1 General

A copy of each log is located in the Appendix (in pocket) but is not described in
detail in the text. All depths are in units of feet and referenced to depth below the ground
surface.

3.2 Conductivity Logs

The conductivity measured for the ten subject wells varies from about 0 mmho/m to
360 mmho/m in distinct zones related to the location of the wells to the Site. In Plate 2, the
conductivity logs are superimposed on a plan of the Olin Corp. Site to show the relationship
of well location to the conductivity measured.

Generally, the conductivity of the unsaturated zone and the "fresh" water zones for
each of the monitoring wells is less than about 10 mmho/m. The conductivity of natural,
fresh ground water in New England is generally a few mmho/m.

In six of the ten wells (GW-36, GW-42D, GW-43D, GW-44D, GW-45D, and GW-
59D) the conductivity reaches a uniform maximum of 350-360 mmho/m for well-defined
depth intervals (shown in Figure 3). The top of the: zones of the highly anomalous
conductivity varies in depth below ground surface from 25-32 feet near the Site to about 49

- 3 -



HAGER-RICHTER
GEOSCIENCE. INC.

Borehole Geophysical Survey
Olin Corporation Site
Wilmington, Massachusetts
File 92G29 August. 1992

feet farther from the Site. Well GW-70D, located at a similar distance from the Site as
GW59D, also exhibits a zone of elevated conductivity at a depth of about 49 feet, but the
maximum conductivity measured is only 120 mmho/m, possibly indicating that the well is
located off the axis of the plume.

Wells GW-58D and GW-62BR are located slightly north of the six wells with the very
high conductivity, and each exhibits a narrow band of elevated conductivity (maximum 95
and 40 mmho/m, respectively) at a depth of about 72 feet below ground surface. There is
an elevation change between the two wells, however, with GW-62BR at a lower elevation.
Interestingly, the increase in conductivity in GW-62BR occurs at the overburden/bedrock
interface. GW-62BR also shows a zone of fluctuating conductivity values between depths
of about 32 and 40 feet where the values vary between -20 mmho/m and about 100
mmho/m. Such variable values and negative values over a short distance are generally
attributed to the presence of metal objects, although the CRA representative indicated that
no steel was left in the borehole. (The negative values for conductivity for the top few feet
of each log are due to the steel in the wellhead.)

Well GW-40D, located south of the other nine wells, contains a zone of slightly
elevated conductivity (approximately 20 mmho/m) between depths of about 31 and 37 feet.
It appears to be located outside the main part of the conductive plume.
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4. CONCLUSIONS

On the basis of the borehole geophysical logs obtained at the Olin Corporation Site
in Wilmington, Massachusetts, we conclude the following:

1. Six of the ten wells exhibit well defined zones of sharply elevated conductivity
(uniformly about 360 mmho/m), and are interpreted to be within the main part of the
conductive plume.

2. The top of the conductive plume is located at increasing depths below ground surface
with increasing distance from the Site.
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Figure 1. Site location. The box outlines the area shown in Plate 1, the Site Plan.
Base map Wilmington, Mass. 7 1/2" USGS topographic quadrangle.
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Winch ond
console

Eddy current flow

Figure 2. Principle of the induction log. Sketch provided by Geonics.
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Site Habitat Characterization
Olin Wilmington Facility

51 Eames Street
Wilmington. MA

1.0 Introduction

This report provides a detailed evaluation of the location and characteristics of

the various upland and wetland habitat areas on and immediately adjacent to the

property located on Eames Street in Wilmington,, Massachusetts.

For the purpose of this report, the area of study includes all contiguous property

at the Eames Street facility, the offsite West Ditch System located immediately to

the west of the site, and a similar stream and ditch system located to the east

and adjacent to the MBTA railroad track which is referred to as the East Ditch

System.

Within the study area, both upland and wetland habitat classes were identified and

distinct areas of upland and wetland composed of one or more habitat classes are

discussed relative to their vegetative cover, hydrology, soils, wildlife use and

other pertinent characteristics. The location of each of the upland and wetland

areas is identified on Figure 1, Habitat Location Plan.

2.0 Site Overview

The property exhibits several past and present land use patterns which have had an

impact on shaping the current condition of the site. The north portion of the

site, including approximately one-third of the property area, is currently

developed and contains the offices, parking area, several warehouse buildings,



industrial structures such as loading platforms, above ground holding tanks and a

water treatment facility. Several concrete pads remain intact from razed process

buildings. In general, this portion of the site is highly developed, however,

daily activities on this portion are currently limited to facility maintenance and

groundwater investigation and monitoring activities.

The central portion of the property is a wetland area which has been highly

disturbed during previous tree cutting, soil excavation and stream channelization

activities. Several gravel spoil piles and berms remain around a small pond and

along the banks of the streams in this portion of the site. The central wetland

area on the site is listed as Zone B according to the Flood Insurance Rate Hap

(FIRM) for Wilmington, Massachusetts, Middlesex County dated June 15, 1982.

(Community Panel Numbers 250227-0002 B and 250227-0004 B). Figure 2 illustrates

the FIRM for the site.

The southwest corner of the property contains a gypsum landfill which has been

capped and is currently mowed periodically to restrict tree and shrub development.

The remaining south central and southeast portion of the site is mixed forested

wetland and forested upland. Several old ditches, stone piles and an old

foundation indicate the historic farming activities on this portion of the site.

The average diameter of the forest trees in this area is 12 to 14 inches dbh

(diameter at breast height). The presence of the mature red oak/white pine forest

canopy indicates this portion of the site has most likely remained relatively

undisturbed for 60 or more years.



3.0 Upland Habitat Evaluation

3.1 Upland Area Classification

The upland component of the property currently consists of several types of areas

which are best classified according to their respective land use and vegetation

cover patterns. While no one formal habitat classification system is available

for disturbed sites such as this, the following descriptions best identify the

current conditions of the upland habitats on the tiite.

Heavily maintained/industrial - This class includes all upland areas

currently or previously developed which continue to be maintained as

part of an industrial facility. Characteristics of this class include

all office, factory and storage buildings on the site, paved parking and

driveway areas, industrial facilities such as fuel tanks, railroad

tracks, concrete pads and loading platforms.

Heavily maintained/open field - This class consists of areas on the site

which have been previously altered and were heavily utilized in the past

but are currently mowed periodically and maintained as open field.

Included in this class are areas due south of the factory buildings on

the site known as the former lagoon area and the area of the capped

gypsum landfill in the southwest corner of the property.

Upland Forest (white pine/Northern red oak/white ash stand type) - This

class includes all the upland forested portions of the property. The

stand type is white pine/Northern red oak/white ash according to Forest

Cover Types of North America, Society of American Foresters, 1954.

Variations and subtypes in species composition exist in specific areas

on the site due to manmade or natural disturbances. Portions of the

forested upland area are in various stages of secondary succession,



however, in general, the majority of the forested area was found to be

consistent in species composition with this stand type. The primary

species in the type are Eastern white pine, Northern red oak and white

ash. Red maple is the chief associate while various other species may

also be present in specific areas.

3.2 Upland Area Characterization

3.2.1 Upland Area A

Upland Area A is the front or north portion of the site and extends from the

entrance along Eames Street to the south of the existing or former building and

tank facilities. This area of the site is highly developed and contains offices,

associated landscaping, industrial structures and several mature trees standing

along the perimeter of the maintained area. Much of this area is paved. Upland

grasses and forbs generally dominate the non-paved portions of the site here.

Drainage from this area generally sheds toward the west toward Drainage Area BB

and to the south toward Drainage Area AA.

The soils of Upland Area A have been obscured by impervious surfaces and building

construction. These soils are classified as Urban Land and include areas of

Udorthents which are heavily disturbed by cultural activities which include

excavating, regrading, filling and continued maintenance. Due to the highly

developed condition of this portion of the site, quantitative vegetation sampling

and soil sampling was not conducted. Although this area of the site was in active

chemical manufacturing for many years, current activities are limited primarily to

facility maintenance and groundwater interception system.



3.2.2 Upland Area B

Upland Area B is located south of the buildings and industrial facilities on the

site and is an area of open mowed field which once contained open lagoons or

settling ponds. These structures have been removed, the area has been regraded

and is now mowed periodically. This area is best characterized as heavily

maintained/open field.

The soils of this area are heavily disturbed by historic grading activities which

include excavating, regrading, filling and continued maintenance. These soils are

classified as Udorthents. They are variable in composition and drainage class

because soil morphology has been altered by the development activities.

Additional onsite investigation would be necessary to determine the suitability of

these soils for future use. The periodic mowing of this area restricts tree,

sapling and shrub development and limits the plant community to grasses and forbs.

Due to the season of observation, definitive identification of the herbaceous

species in this area was not feasible. The past disturbances and the present

maintenance schedule in this area restricts further succession toward a more

natural and diverse plant community.

3.2.3 Upland Area C

Upland Area C is a capped gypsum landfill in the southwest corner of the site.

This area is periodically mowed and is maintained as open field with only an

herbaceous stratum with a variety of upland grasses and forbs present. Due to the

season of observation, definitive identification of species in this area was not

feasible. The past disturbances and the present maintenance schedule in this area

restricts further succession toward more natural communities. Therefore, this

area is best characterized as heavily maintained/open field. Due to the season of



observation along with the closely mowed condition of the herbaceous stratum,

quantitative vegetation sampling was not conducted in this area. Similarly, due

to the present land use of this area and disturbed nature of the area, soil

sampling was also not conducted.

3.2.4 Upland Area D

The remaining portion of the property, including the area south of the central

wetland area, an upland island centrally located on the site, and several small

peripheral areas are typically forested upland. These areas are best described as

successional mixed hardwood/white pine and generally corresponds to the white

pine/Northern red oak/white ash stand type as described in the Forest Cover Types

of North America published by the Society of American Foresters. The forest

canopy is well stratified with an average tree diameter of 12" dbh. This portion

of the property is relatively undisturbed. Evidence of past farming activities is

found in several old foundations, stone piles and old cart paths.

The predominant soils in Upland Area D are deep, well to somewhat excessively

drained gravelly loamy sand and coarse sand textures. They are deep to water

table and bedrock. These soils are derived from coarse sandy glacial till parent

materials. These parent materials were deposited by glacial ice with minimal

transportation by water. The soils of Upland Area D are relatively undisturbed as

compared to other areas of the site. These soils most closely resemble Canton

series soils. Canton soils have more sand in the substratum and are less firm in

the substratum than other till soils with dense basal deposits.

While glacial till materials are generally unstratified and heterogeneous in the

forested upland area, the largest portion of the forested area, closest to the



town line with Woburn, does exhibit some signs of stratification and likely

experienced influence from glacial meltwater. Conversely, the soils on the upland

island generally possess finer textures and do not exhibit stratification. By

virtue of its landscape position, the island is only moderately well to well

drained as are the portions of Upland Area D to the east and west of the pond.

The condition of most of the area indicates that this area has received minimal

disturbance in the last 60+ years. Recent disturbance in this area appears

limited to periodic use of several cart paths to access groundwater monitoring

wells and the area disturbed to erect the chain link fence at the perimeter of the

property.

The tree stratum in the forested areas is made up of red oak (Quercus ruJbra),

black cherry (Prunus serotxna), white oak (Quercuu alba), red maple (Acer rubrum),

gray birch (Betula populifolia), white pine (Pinux stroJbus) and pitch pine (Pinus

rigida). The sapling stratum typically contains red oak, red maple, gray birch

and white pine. The shrub stratum density is variable through much of the area

with shadbush (Amelanchier canadensis), highbush blueberry (Vaccinium corymbosum),

white pine, beaked hazelnut (Corylua cornuta), common red raspberry (Rubus

idaeus), blackberry (Rubus sp.), black chokeberry (Aronia m&lanocarpa) and

multiflora rose (Rosa mult±flora) occasionally present. The herbaceous stratum

typically consists of cinnamon fern (Osmunda cinntwomea), teaberry (Gaultheria

procumbens), partridge berry (Mitchella repens), clubmoss (Lycopodium

complanatum), common raspberry (Rubua sp.) and poison ivy (Toxicodendron

radicans). Additional herbaceous species were present but unidentifiable due to

the season of observation. The liana stratum is typically sparse with poison ivy,

bittersweet (Celastrus acandena) and grape (Vitis sp.) present. Table 1 portrays

the plant community characteristics of the forested upland island in the central



portion of this area. Figure 3 illustrates the moderately stratified nature of

this forested upland and the dominance of the tree and shrub communities. Table 2

provides the plant community characteristics of the forested upland area in the

southeastern corner of the property. Figure 4 illustrates the high vertical

stratification of this portion of the forested upland. The generally mature even

aged nature of the forest cover along with the high degree of stratification in

the forest indicates that these areas have been relatively undisturbed for 60 or

more years. The high degree of vertical stratification in these areas generally

increases the overall wildlife habitat value of the forest.

4.0 Wetland Habitat Evaluation

4.1 Wetland Regulatory Jurisdiction and Delineation

4.1.1 Jurisdictional Wetland Regulations

The site is subject to the following wetland protection regulations: Massachusetts

Wetland Protection Regulations (MWPR) 310 CHR 10.00 and the Federal Clean Water

Act, Sections 401 and 404. The site currently contains wetland resource areas

which are Jurisdictional under all of these regulations. Jurisdictional state

wetlands include Bank (310 CMR 10.54) associated with perennial and intermittent

streams on the site, Land Under Water (310 CHR 10.56) associated with a pond and

perennial stream on the site, and Bordering Vegetated Wetlands (BVW) (310 CMR

10.55). While these resource types are included in the state jurisdiction, all

wetland areas on the site also represent federal wetland areas and fall under the

jurisdiction of the Army Corps of Engineers (ACOE) under the Clean Water Act,

Sections 401 and 404.



According to the FIRM for the Town of Wilmington, Massachusetts, Middlesex County,

dated June 15, 1982, the property contains an area, of Zone B floodplain

throughout the central portion of the site. No Zone A floodplain occurs on the

site. Based on the vegetative, topographical and hydrological conditions on the

site, it is anticipated that any areas of 100 year floodplain which may occur in

Zone B will fall within the jurisdictional BVW boundaries and thus no

jurisdictional Bordering Land Subject to Flooding (BLSF) as identified in MWPR 310

CMR 10.57 occurs on the property. Figure 2 illustrates the floodplain area

designated on the Community Panel Numbers 250227-0002 B and 250227 0004 B of the

FIRM for the Town of Wilmington, Massachusetts.

All upland portions of the site falling within 100 feet of the onsite or adjacent

wetland boundary when the boundary delineates the edge of BVW or Bank are

considered jurisdictional buffer zone area subject to regulation under the MWPR.

No buffer zone is dictated for the small isolated wetland, Area DD, by state

regulation.

4.1.2 Wetland Boundary Delineation

Due to the nature of the site, only slight variations were observed in the

jurisdictional boundaries of the wetland areas using the respective delineation

approaches in the state and federal regulations. As a result, one wetland

boundary was established which encompasses the state and federal wetland

jurisdictional boundary for each area. The wetland delineation placed in the

Zone B is defined as: "Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flooding with average depths
less than one (1) foot or where the contributing drainage area is less than
one square mile; or areas protected by leveeEI from the base flood."



field represents the upper limit of either the state wetland boundary based on the

predominance (50% or more) of wetland indicator species, or a federal wetland

boundary based on the three parameter approach as defined by the 1987 Federal

Manual for Delineating Jurisdictional Wetland Areas.

The field delineation was conducted by placing consecutively numbered solid pink

flags at intervals along the wetland boundary. The interval between flags is

determined by the configuration of the boundary and density of vegetation. The

wetland flags series used to complete the delineation are: A1-A60, B1-B23, Cl-

C53, D1-D118, E1-E16, F1-F6, G1-G16, H1-H20, J1-J18, S1-S16, U1-U58, V1-V13, Wl-

W34, X1-X28, Y1-Y29, and Z1-Z22 respectively.

Wetland flags were placed in the field according to the criteria for delineation

provided in the MWPR. The flags identify the limit where 50 percent or more of

the vegetation cover by stratum (tree, sapling, shrub, liana (vine) and

herbaceous) is made up of wetland indicator species or according to the multi-

disciplinary technical criteria utilized by the federal government for wetland

delineation, whichever location was higher on the topography.

In utilizing the federal methodology, the wetland flags identify areas which

exhibit evidence of hydrophytic vegetation, hydric soils and wetland hydrology.

Circular plots were utilized for the vegetation and soil sampling and plot size

for each respective stratum was adjusted according to site conditions. In

general, vegetation plot sizes for each stratum are as follows: tree and liana -1

30 foot radius, sapling and shrub - 15 foot radius, and herbaceous 5 foot radius.

Trees were sampled by measuring the dbh of each stem in the plot and the

10



corresponding value was then recorded on the data form. Sapling, shrub,

herbaceous and liana species were sampled by calc\ilating the percent aerial

coverage of each species in the stratum. The status of plant species as wetland

indicator plants was determined using the National List of Wetland Plants for

Massachusetts dated May 1988.

Soil observation holes within the plot area were dug by hand using tile spade

and/or dutch auger. The point of measurement of the soil surface does not include

the forest duff (recognizable plant remains/fibric non-soil material per USDA

format) for mineral soils. For organic soils and mineral soils with a histic

epipedon (thick organic surface layer), the soil smrface is the top of the

uppermost organic horizon. All soil colors are based on standardized notation and

color chips of the Munsell Soil Color Chart (1990 Edition) and a moist condition

unless noted otherwise.

Any soil profile descriptions and vernacular are based on currently accepted

terminology of the United States Department of Agriculture (USDA)/Soil

Conservation Service (SCS). Color, texture, structure, consistence and other

physical soil properties are based on field estimations; no laboratory tests were

performed.

Hydric soil determinations are based on actual field observations of soil

morphology as compared to the technical criteria and field indicators listed in

the Corps of Engineers Wetlands Delineation Manual dated 1987. For hydric soil

determinations, the control section is 20 inches {50 centimeters) minimally, from

the soil surface. Soil drainage class determinations are based on actual field

observations of soil morphology as compared to the U.S. Army Corps of Engineers -

11



New England Division, Guidelines For Soil Drainage Class Determination, dated

02/27/91. Soil taxonomy determinations are based on actual field observations as

compared to the Keys to Taxonomic Classification of New England Soils by M.R.

Cuomo and S.A.L. Pilgrim. January 1991.

4.2 Wetland Area Characterization

4.2.1 Wetland Classification

For the purpose of evaluation, the wetlands on the site were segregated into 6

drainage areas based on the overriding hydrologic characteristics. Each of these

areas include one or more wetland classes based on their plant community

composition and structural components. Each wetland class has been identified in

the field through visual observations of hydrologic and plant community

characteristics. Detailed descriptions of the wetland classes within the various

drainage areas were documented at strategic observation points which provided

representative samples of the wetland types present. Classification of wetland

areas on the site is from Classification of Wetlands and Deep Water Habitats of

the United States by Lewis M. Cowardin et. al., United States Fish and Wildlife

Service.

The various wetland areas found on the site have been classified into the

following wetland types:

- Forested wetland - This wetland class is characterized by woody

vegetation and normally possesses an overstory of trees, and understory

of young trees and shrubs and a low understory of herbaceous species.

The forested wetlands on the site are considered broad leaved deciduous

and, in general, red maple is the dominant tree species.

- Scrub-shrub wetland - This wetland class is dominated by woody

vegetation less than 20 feet tall and includes true shrubs, young trees

12



and other normally taller shrubs and trees stunted due to environmental

conditions, i.e. ice damage, wind damage, frequent flooding or browsing.

The scrub-shrub wetlands on the site are considered broad leaved

deciduous and are generally dominated by silky dogwood (Cornus amomum),

highbush blueberry, sweet pepperbush (Clethra alnifolia) and glossy

buckthorn (Rhamnus frangula).

Emergent wetland - This wetland class is characterized by erect

herbaceous species well suited for survival in very wet or inundated

soil conditions. In general, the species are most commonly perennial

well rooted hydrophytes. The emergent wetlands on the site are

considered Palustrine persistent emergent wetlands dominated by such

species as cattail (Typha latifolia), woolgrass (Scirpus cyperinus),

purple loosestrife (Lythrum salicaria), sedge (Carex spp.) and reed

(Phragmites spp.).

Unconsolidated bottom - This wetland class includes wetland and standing

water areas with at least 25% of the bottom substrate covered by

particles smaller than stones (rock fragments larger than 25.4 era (10

inches) but less than 60.4 cm (24 inches)) and <30% vegetative cover.

The small pond on the site fits this description and therefore has been

included under this class.

Streambed - This class includes all the intermittent and perennial

drainage channels on the site. Substrate within each streambed can vary

greatly depending on local conditions. Streambeds may be scoured and

unvegetated or may contain occasional pioneering annuals or perennial

emergents and shrubs. The vegetation cover, however, must be too sparse

to classify the area as either emergent wetland or scrub-shrub.
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4.2.2 Drainage Area Descriptions

4.2.2.1 Drainage Area AA

Area AA is the primary drainage path through the property. It includes the "West

Ditch" "South Ditch" and portions of the "East Ditch" systems. Area AA is

considered to begin in the three distinct channels of the offsite West Ditch area

and flows easterly under the abandoned railroad at a stone box culvert and onto

the property. The three offsite drainage ditches generally collect water from a

drainage basin which is in predominantly commercial and light industrial use. The

ditch system receives water from a detention pond located west of Jewel Drive,

several roof and parking lot drainages, surface runoff and from groundwater

discharges. The West Ditch system is entirely manmade with flow channels along

lot lines and along the adjacent railroad line. The West Ditch System flows

largely in response to precipitation runoff with significant flows occurring

during and immediately following storm conditions. Between storms the principle

hydrologic input is groundwater which appears to maintain a small relatively

constant flow within the channel once it enters the property. Water collected in

the West Ditch system flows under the railroad track via a box culvert and east

through the property within a well defined channel (referred to as the South Ditch

System).

The West Ditch system is a principal source of surface discharge of site

groundwater. The resulting interaction with surface water conditions results in

formation of relatively insoluble compounds which form a low density flocculent

which drifts with the stream flow and settles throughout the stream bottom in the

West Ditch as well as in the remainder of Drainage Area AA. Plans to control the

flocculent on the site property have been the focus of considerable study. A

detailed evaluation of existing conditions of the West Ditch system was provided

14



in Wetlands Preservation, Inc.'s Existing Wetland Conditions, Interim Action Plan,

West Ditch Precipitate report dated November 2, 1S92. This report may be referred

to for additional information on the emergent wetland areas within the West Ditch.

The soils within the West Ditch area are heavily disturbed by development

activities along Jewell Drive and appear to have been filled and regraded. These

soils are classified as Udorthents and have a wet substratum. These soils are

considered hydric and most closely resemble poorly drained mineral soils. The

stream channels in the lower end of the ditch are also frequently covered with

flocculent from the contaminated groundwater release. This flocculent tends to

readily resuspend during high runoff periods and the degree of flocculent percent

is dependent upon several factors including water flow, water levels and

groundwater levels.

Vegetation patterns within the West Ditch System reflect the historically

disturbed nature of the area resulting from railroad and industrial development.

Vegetation in the ditch system is highly variable with vegetative cover generally

dominated by plant species which can tolerate a wide range of hydrologic

conditions. Predominant species are purple looseutrife, cattail, Canada rush

(Juncus canadensis), soft rush (Juncus effusua), Hedge, common reed, glossy

buckthorn and red maple. Vegetation is patchy in distribution, apparently a

result of the variations in soil and hydrologic conditions. The vegetation is

dominated by an herbaceous stratum throughout the central portion of each ditch

with a relatively dense shrub stratum occurring along the bank. The frequency of

flooding in this area limits the development of tree and shrub strata throughout

most of the central portion of the ditches. The herbaceous plant community will

most likely remain dominant with little change within the flooded basin. Table 3
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provides details of the current plant community in a typical section of the

emergent wetland in the West Ditch. The dominant herbaceous stratum throughout

the central portion of this area along with the species composition identifies

this area as emergent wetland. Figure 5 illustrates the percent cover by

vegetation stratum and the dominance of the herbaceous stratum in the emergent

wetland area.

Once on the site property, the stream, now referred to as the South Ditch,

receives flow from Area BB and generally deepens and flows easterly across the

site. Near the center of the property, the stream flows adjacent to a small

manmade pond. A small break in the berm of the pond provides a hydrologic

connection with the stream. The direction of flows to and from the pond from the

stream are dependent on relative hydrostatic head in each area. The stream

continues southeastward past the pond eventually merging with the third major

drainage stream (Drainage Area CC) on the site near the fence along the eastern

property line. Following the confluence with the flow from Area CC, the stream

flows off the property into the railroad ditch along the west side of the HBTA

tracks where there is a confluence with flows from Drainage Area EE, also referred

to as the East Ditch. The combined flows discharge south to a 24" CMP where it

continues through a series of surface and subsurface drainages along the west side

of the MBTA railroad tracks to its eventual confluence with Halls Brook just west

of the inlet of Halls Brook at Mishawura Lake in Hoburn. Halls Brook in this area

is highly degraded as a result of industrial urbanization, however, the Halls

Brook system does support populations of the Mystic Valley Amphipod (Crangonyx

aberrana), an invertebrate which is state listed as a Species of Special Concern

pursuant to the Massachusetts Endangered Species Act (MGL c. 131A).
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The soils in the South Ditch section of Drainage Area AA are heavily disturbed by

logging, excavating, regrading and filling, especially at the margins of the

current wetland boundary. These soils are classified as Udorthents and have a wet

substratum.

The predominant soils inside the wetland boundary are considered hydric and

closely resemble very poorly drained mineral soils. The eastern portion of

Drainage Area AA, within the confines of the fence line around the parcel, is

periodically inundated or ponded during cycles of high groundwater table.

A profile description (typical) for predominant soils within the wetland area

reads as follows:

0" Black (10YR 2/0), fibric plant remains, mucky peat, saturated

6" Black (10YR 2/0), loam

12" Gray (10YR 6/1), coarse sandy loam (gleyecl)

36" terminated, refusal (stones)

This description most closely corresponds to Scarboro series soils.

Several wetland community types exist within the South Ditch area, including

emergent wetlands, scrub-shrub wetlands, a stream, a pond and wooded wetlands.

Most of the stream channel has been dredged and the banks and portions of the

streambed have revegetated with emergent wetland vegetation and wetland shrub

species. Typically there is manna grass (Glycerin obtusa), woolgrass, soft rush

and sedges in the herbaceous stratum. There is glossy buckthorn, gray birch and

sweet pepperbush in the shrub stratum. Occasionally there is red maple, gray

birch, red oak, shadbush and swamp white oak (Quercus bicolor) in the tree stratum

along the edge of the stream.
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The manmade pond is approximately 150' by 50' and is located centrally in the

property. The pond is hydrologically connected with the stream via a small break

in the berm at the southwest corner. The area immediately to the northeast and

west of the pond is highly disturbed and contains several gravel berms and piles,

most of which have revegetated with upland trees, shrubs and herbaceous species.

The pond is well vegetated along the north edge with dense overhanging shrubs and

small trees including gray birch and red maple in the tree stratum and glossy

buckthorn and red chokeberry (Aronia arJbutifolia) in the shrub stratum. There are

several small open areas along the pond edges vegetated with soft rush, goldenrod

(Solidago sp.), swamp dewberry (Rubus hispidus) and little bluestem (Andropogon

scoparius) in the herbaceous stratum. Initial investigations indicate the pond as

unconsolidated bottom with a mud bottom substrate. Most of the pond bottom has

been subject to significant deposition of flocculent material from contaminated

groundwater discharges. The pond has a vegetative cover of less than 30% and is

permanently flooded. Observations during the summer of 1992 indicate extremely

sparse submerged aquatic vegetation exists within the pond area. The edges of the

pond are vegetated with an approximate equal percentage of species in the shrub

and herbaceous strata with tree, sapling and liana strata generally nonexistent.

Table 4 provides details on the plant community of the area immediately along the

pond edges. Figure 6 illustrates the dominance of the shrub and herbaceous strata

along the pond edge and the general absence of the tree, sapling and liana strata.

The dominant species within the herbaceous and shrub strata indicate that this

area, while once highly disturbed, is currently in an early successional stage of

revegetation.
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There is a large scrub-shrub wetland area to the north and northeast of the pond

area. In this area, groundwater breakout occurs and generally flows are from the

former lagoon area in a southeasterly direction to the South Ditch. There are

also several small depressional areas within this scrub-shrub wetland which

occasionally pond water. Typically this area contains heavily vegetated shrub

thickets with many open clearings interspersed throughout. The clearings are

dominated by a dense herbaceous stratum.

Historical data from aerial photography and recent field observations of remnant

stumps and downed logs indicate the area east of the old lagoon area and north of

the pond area was once forested but has undergone a significant change in

vegetation cover. There are rotting tree stumps throughout this scrub-shrub area

which show evidence of past cutting activities. While an indepth investigation

has not been done, it appears the earlier forest canopy in this area died back

within a relatively short period of time. The standing dead trees were

subsequently cut and removed from the area. The present scrub-shrub community has

become well established in the cleared or open area. Evidence of this mortality

has been observed on aerial photographs dated April 13, 1981 and may be related to

a variety of factors, including air or water borno contaminants from the old

lagoon structure, human induced surface and ground hydrology changes, or natural

causes such as gypsy moth defoliation, disease, etc. In general, this area is

dominated by gray birch with red maple occasionally present in a sparse tree and

sapling strata. The shrub stratum is dominated by gray birch and glossy buckthorn

with common elderberry (Sambucus canadensia) and highbush blueberry occasionally

present. The herbaceous stratum ranges from relatively sparse in the dense

thicket portion of this scrub-shrub wetland to dense in the open clearings.

Goldenrod, woolgrass and unidentified grasses (Griwinae spp.) are commonly found
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throughout this area with pokeweed (Phytolacca americana), tussock sedge (Carex

stricta) and phragmites (Phragmites australis) occasionally present. False

buckwheat (Polygonum scandens) is occasionally present in the liana stratum.

Provided in Table 5 are the results of vegetation sampling conducted within the

scrub-shrub wetland area. The species composition of the tree, sapling and shrub

strata are dominated by an early successional species typically found on disturbed

sites. Figure 7 illustrates the high percentage of species cover in the shrub and

herbaceous strata while the tree, sapling and liana strata are relatively sparse.

Also present in Drainage Area AA is a small portion of forested wetland adjacent

to the fence at the east property line. This area is typically vegetated with a

mature overstory with red maple dominant and white oak, gray birch, black cherry

and white pine occasionally present in the tree stratum. Red maple and gray birch

are found in the sapling stratum. The shrub stratum is dense at the perimeter of

this area and generally sparse toward the center. Glossy buckthorn, red maple and

highbush blueberry are found with shadbush occurring occasionally. No species

were observed in the liana stratum. The herbaceous stratum consists of glossy

buckthorn seedlings and an unidentified fern species. The vegetational

composition of this area is generally evenly distributed among the tree, sapling

and shrub strata with a sparse herbaceous stratum and no liana stratum present.

The plant community composition is typically broad leaved deciduous. Table 6

provides results of vegetation sampling within this forested wetland area. Figure

8 illustrates the approximately equal percent coverages of tree, sapling and shrub

strata, a generally sparse herbaceous stratum and a nonexistent liana stratum for

the sample. The degree of stratification and dominance of the older tree and

sapling species indicates this area has not undergone recent disturbances.
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4.2.2.2 Drainage Area BB

Area BB is generally located west of the main site buildings and also includes a

small area in the northwest corner of the site. This small drainage area begins

in the northwest property corner and is joined by a second small drainage

originating from a culvert at the outfall for the water treatment facility on the

site. The flows through the culvert are intermittent and depend on water

treatment system discharges and runoff on the sites. Together, these flows form

the main stream which flows south along the west property line. The lower portion

of the drainage in Area BB is a dug channel. The flow in the channel continues

south to a 36" culvert running under the access road midway along the west side

property line on the site. A short distance below the culvert, the drainage

merges with the flow in Drainage Area AA.

The soils of Wetland Area BB are heavily disturbed by historic site activities

which include excavating, regrading and filling in and around the borders of the

wetland. The area also historically received stormwater runoff from roofs and

other impervious surfaces located on the developed (northerly) portion of the

site. These soils are classified as Udorthents due to the site history.

The predominant soil condition within the wetland represents a very poorly drained

organic soil. These soils have a very wet substratum and are considered hydric.

A profile description (typical) for the existing unfilled wetland area reads as

follows:

0" Black (10YR 2/0), highly decomposed sapric muck

30" Brown (7.5YR 5/3), coarse sandy loam

48" terminated, no refusal

This description most closely corresponds to Freetown series soils.
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Area BB contains several wetland classes associated with the small drainage stream

flowing south through the area. The northern portion of Area BB is generally an

emergent wetland at the center with a plant community dominated by cattail,

meadowsweet (Spiraea l&tifolia.), goldenrod and purple loosestrife. Surrounding

the open marsh portion is an area of forested wetland dominated by red maple, gray

birch and swamp white oak in the tree stratum; red maple in the sapling stratum;

highbush blueberry, shadbush and glossy buckthorn in the shrub stratum; and

cinnamon fern in the herbaceous stratum.

Associated with the middle portion of the stream in Area BB is a similar open

marsh area typically vegetated with cattail, purple loosestrife, meadowsweet and

goldenrod. Occasionally there is glossy buckthorn, red maple and gray birch

present in the shrub stratum along the side slope/perimeter areas. The vegetation

of this area is dominated by the herbaceous and shrub strata with tree, sapling

and liana strata generally nonexistent. The majority of this area is an open

emergent wetland system with shrub species present along the perimeter. Due to

the flooding frequency in the area, the vegetation is not highly stratified and it

is unlikely, due to the saturated and occasionally inundated soils, that rapid

successional changes in the plant community will occur within the flooded basin.

Table 7 provides details on the current plant community composition of the open

wetland portion of Area BB. The dominant herbaceous stratum and the subdominant

shrub stratum illustrated in Figure 9 identify this area as emergent wetland.

The plant community in the southern most portion of Area BB is typically a

forested wetland dominated by gray birch with quaking aspen (Populua tremula) with

swamp white oak also present. The sapling stratum is dominated by gray birch and

the shrub stratum is predominantly glossy buckthorn with gray birch and highbush
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blueberry also present. No species were observed in the liana stratum and in the

herbaceous stratum there are several fern species (all were unidentified due to

the season of the year) and glossy buckthorn dominant with sedges, goldenrod and

swamp dewberry also present. Table 8 provides the; results of the vegetation

sampling in the forested wetland portion of Area EtB. The species composition

found in this area indicates that this area has undergone a previous disturbance

and is in an early forest successional stage. Picture 10 illustrates the relative

dominance of the shrub and herbaceous strata.

There is evidence of past cutting activities in this area and several large

rotting stumps remain in the area. The main channel of the stream through this

area is through a manmade ditch which contains flews directly to the 36" CMP at

the access road along the west side property line. The southerly portion of the

area also includes a remnant manmade ditch which no longer contains flowing water.

4.2.2.3 Drainage Area CC

Drainage Area CC is located south of Drainage Area AA and surface water from Area

CC flows to the east eventually entering Drainage Area AA near the eastern

property line. This small drainage stream begins as groundwater breakout in a

large, relatively flat scrub-shrub swamp located along the western side of the

property. Drainage Area CC contains two wetland types, a scrub-shrub portion

along the west side property line directly south and adjacent to the main drainage

stream (Drainage Area AA) on the site and a larger forested wetland complex

located along the eastern portion of the drainage. Drainage Area CC extends from

the west property line through the center portion of the property to the

confluence with the main drainage Area AA approximately 25' east of the chain link

fence at the east property line.
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The predominant soils in Wetland Area CC are very poorly drained mineral soils.

The western portions of Drainage Area CC have been exposed to some disturbance

during past site investigations but the majority of Area CC soils are in a natural

condition. Portions of the area are subject to flooding due to bank overflow from

the brook and have a water table that is occasionally above the soil surface. The

remainder of time the water table is at or very near the soil surface. The soils

in this area most closely resemble Swansea series. Poorly drained mineral soils

also constitute a significant portion of the wetland area.

The scrub-shrub area is vegetated with dense shrub thickets with occasional small

open grassy areas interspersed throughout. In the thicket section, glossy

buckthorn is dominant in the shrub stratum, with sweet pepperbush, gray birch

seedlings and highbush blueberry also present. The herbaceous stratum is

generally sparse here with cinnamon fern, sensitive fern (Onoclea sensibilis) and

another unidentified fern species occasionally present.

In the open grassy portions of the scrub-shrub area, gray birch and glossy

buckthorn are most commonly found in a sparse to medium shrub stratum with sweet

pepperbush and highbush blueberry occasionally present. The herbaceous stratum is

made up of little bluestem, soft rush, Canada rush and swamp dewberry, with twig

rush (Cladium marisoides) and several unidentified grasses occasionally present.

This portion of the scrub-shrub area contains several depressional areas which

pond water during the winter and spring seasons. This area was disturbed during

previous dredging activities in the main stream and several berms and small soil

piles remain. The vegetation composition of this area is dominated by portions of

dense shrub thickets along with open grassy patches scattered throughout.
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Although the area does contain open grassy portions in areas of more recent

disturbance, the overall plant community makeup host characterizes the area as

scrub-shrub wetland. The majority of the area wan relatively recently disturbed

and is in an early successional stage with the shrub and herbaceous strata

dominant. The tree, sapling and liana strata are generally nonexistent. The

hydrologic conditions in this area are similar to the adjacent wooded swamp and

this area will most likely develop a tree and sapling overstory over time. Table

9 provides details on the current plant community composition of this wetland

area. The occurrence of a dense shrub stratum interspersed with open grassy

patches identifies this area as scrub-shrub wetland. Figure 11 illustrates the

dominance of the shrub and herbaceous strata in representative portions of the

thicket and open meadow areas within the wetland. The species composition and

structural characteristics indicate past disturbance to this area and identify the

wetland area as being in a relatively early succewsional stage.

The eastern portion of Area CC is a forested wetland and is typical of red maple

swamps in New England. The tree stratum is dominated by red maple with gray

birch, swamp white oak, red oak, white oak, black cherry, white pine and pitch

pine also occasionally present. The average diameter of trees in the overstory,

excepting gray birch, is 12" dbh. The sapling stratum is made up of red maple

while the shrub stratum is dominated by glossy buckthorn and red maple with

Northern arrow-wood (Viburnum recognition), highbunh blueberry and red chokeberry

occasionally present. The predominant observed species in the herbaceous stratum

were cinnamon fern and glossy buckthorn seedlings with sphagnum (Sphagnum sp. ) ,

royal fern (Osmunds, regalia), wood fern (Dryopteria sp. ) and an unidentified fern

species present but in lesser numbers. No specieu were observed within the liana

stratum during the vegetation sampling. The vegetation composition of this area
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is typical of forested wetlands. The tree, shrub and herbaceous strata are the

most prevalent, the sapling stratum is sparse and there were no liana observed.

The average diameter of the trees is 12 inches dbh.

This gray birch/red maple stand type is typical on abandoned farm land. The birch

component is generally short lived, usually dying back in 60 years or less. As is

typical of most wooded swamps in New England, this community is a sere, or a step

in the successional stage, and will change over time as the vegetation community

matures. Table 10 provides the results of the vegetation sampling in the forested

wetland portion of Drainage Area CC. The species composition found in this area

indicates that the forested wetland is currently in an early to mid successional

stage with generally little or no recent disturbances within the forest. Figure

12 illustrates the generally high degree of vertical stratification in the

forested wetland.

4.2.2.4 Drainage Area DD

Area DD is an isolated basin which receives surface runoff during storm events

from the surrounding area particularly the steep side slopes associated with the

offsite landfill located to the southeast. Several hydrology indicators observed

in the area including water stains on exposed rocks, rust stains on fence posts

along the property line, and water stained leaves confirm that this area is

inundated periodically.

The predominant soils in Wetland Area DD are very poorly drained mineral soils

which are somewhat disturbed. These soils often are inundated. The soils in this

area most closely resemble Swansea series. There are somewhat poorly drained and

poorly drained soils found here as well.
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• The wetland area in Drainage Area DD is an emergent wetland dominated by

herbaceous hydrophytic vegetation throughout the center portion with generally

f sparse tree, sapling and shrub strata along the outer perimeters. The central

portion of the area is densely vegetated with purple loosestrife dominant in the

" herbaceous stratum with goldenrod, jewelweed (Impatiens capensis), sedges and soft

rush also present. Occasionally there is evening primrose (Oenothera sp.) in the

41
stratum. The edge areas are vegetated with black willow (Salix nigra) and red

maple in a sparse tree stratum. Red maple forms a sparse sapling stratum along

the perimeter of the area. Glossy buckthorn and common elderberry are found in

the shrub stratum which is also restricted to the perimeter of the basin. There

were no species observed in the liana stratum. The vegetational composition of

01 this area is dominated by a dense herbaceous stratum with trees, sapling and

shrubs occurring in approximate equal densities around the perimeter. The

A- majority of this isolated area is an emergent wetland. Due to frequent flooding

in this area, the vegetation is not highly stratified and it is unlikely due to

" the hydrologic conditions that rapid change in the plant community structure will

occur within the flooded basin. Table 11 provides details on the current

vegetation characteristics of this wetland area. Although tree, sapling and shrub

strata are present, they occur in a relatively small area along the perimeter of

this area. The herbaceous stratum throughout the central portion of this wetland

area is composed of dominant species found in emergent wetlands. Figure 13

illustrates the overwhelming dominance of the herbaceous stratum in this area.

*
4.2.2.5 Drainage Area EG

£ Area EE has historically been referred to as the East Ditch System and is located

to the east of the property along the west side of the MBTA railroad tracks. The

0 drainage begins at a 24" culvert immediately south of the bridge over the railroad
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tracks on Eames Street and extends approximately 2,100 feet south to the

confluence of the main stream from the AA area which joins the drainage ditch

approximately 200 feet north of a 24" culvert. The main discharge from the

property continues through the south portion of the drainage ditch along the west

side of the tracks and subsequently enters the 24" culvert which discharges in an

open ditch approximately 400' to the south. Eventually the drainage ditch

discharges into Halls Brook in Woburn.

The soils of Wetland Area EE are heavily disturbed by historic and ongoing

activities related to excavation and maintenance for the railroad tracks. These

soils are classified as Udorthents. Additionally, the bottom of the excavation

has a wet substratum. These soils are considered hydric and most closely resemble

poorly drained mineral soils, however, most of the ditch has been covered with a

layer of 1" - 2" crushed aggregate.

The ditch is sparsely vegetated along its entire length with the majority of the

vegetation being subject to cutting and/or spraying during maintenance of the

railroad easement. Small red maple and glossy buckthorn shrub and tree sprouts

occur on the west bank of the ditch. Herbaceous species observed include purple

loosestrife/ sedge, soft rush, several grasses and swamp dewberry. The east bank

of the ditch is entirely made up of crushed stone and occasionally contains glossy

buckthorn and red maple sprouts. Due to its proximity to the railroad ROW, this

area is heavily maintained by vegetative cutting and/or spraying. The heavily

maintained nature of this area generally restricts plant community establishment.

The inundated portion of the ditch is unvegetated with a variable sand, mud and

cobble-gravel bottom. Sparse herbaceous and shrub strata are present along the
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west bank of the ditch. Due to MBTA maintenance (schedules, this area is

anticipated to remain as a sparsely vegetated ditch and is considered to fall

within the Unconsolidated Bottom wetland classification due to the bottom

substrate and low percentage of plant species coverage. Table 12 provides details

of the limited plant community of this area. The poor substrate and highly

disturbed nature of the ditch limit the plant community to a sparse herbaceous and

shrub strata. Figure 14 illustrates the dominance of the sparse herbaceous and

shrub strata present in this area.

5.0 Wildlife Utilization of Site

During the wetland delineation activities and several follow-up site visits,

general observations of onsite wildlife habitat characteristics were made within

the various wetland upland areas. These observations included plant community

composition and structure, occurrence of edge and transition zones, hydrologic

characteristics, leaf litter and substrate characteristics, nesting, denning and

travel corridor sites as well as actual observations of individual species using

the area.

In general, the site contains a diverse mix of wet:land and upland habitats. This

diversity of habitat can enhance an area's overall ability to support and sustain

equally diverse wildlife populations. The mosaic of dense scrub-shrub thickets

interspersed among the forested wetland, and the presence of pond and stream

corridors increases the available edge habitat important to many small mammals and

songbirds. The changes in vertical stratification from dense wooded areas into

open wet meadow, marsh and maintained upland fields provides browsing, sunning and

feeding areas. During the site visits, observations of Eastern cottontail rabbits

(Sylvilagus floridanus) and their sign such as tracks, pellets and burrows
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confirms a utilization of the site by this species. Several larger animal dens

were also observed on the site and may be utilized by woodchuck (Marmota monax),

opossum (Didelphis virginiana) or quite likely fox (Vulpes fulva). Fox and

raccoon (Procyon lotor) tracks as well as travel lanes under the chain link fence

along the south property line were observed. During the site evaluation,

woodchuck remains were found in Drainage Area AA and a dead opossum was observed

in the upland forested area south of Drainage Area CC.

The chain link fence enclosing the entire property, while passable by smaller

mammals, restricts usage of the site by larger mammals. The land use patterns of

the surrounding area also limit the types of wildlife species in the area,

therefore it is unlikely mammals other than those typical to urban areas such as

gray squirrel (Sciurus carolinensis), raccoon, woodchuck, rabbit, opossum and

skunk (Mephitis mephitis) frequent the area.

Several significant snags as well as downed hollow trees were observed in both the

forested wetland and forested upland portions of the site. Cavities and burrow

holes indicated use by birds, however, due to the season of observation, which was

generally after the fall migration season, bird sightings were limited. Species

observed during the site visits included black capped chickadees (Parus

atricapillus), blue jays (Cyanocitta cristata), sparrows (unidentified) and a

downy woodpecker (Dendrocopus pubeacena). Several small songbird nests were

observed in the dense thicket portions of the scrub-shrub wetland areas.

There are many areas on the site which may be important in providing reptile and

amphibian habitat. The various perennial and intermittent streams, the pond and

intermittently flooded areas, the variability of substrates from soft burrowable
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mud to rocky crevice laden stream bottoms, and th«; occurrence of many downed and

rotting logs and stumps in some portions of the site are physical and structural

characteristics which contribute to reptile and amphibian habitat. Many of these

areas are, however, impacted to varying degrees by past and current human

activities on the site including vegetation control, disturbed soil conditions,

flocculent sedimentation. As a result, the site appears to provide only marginal

habitat for reptiles and amphibians. Various observations of amphibians were made

during several visits to the site including Northern leopard frog (.Rana pipiens

pipiens) and bull frog (Rana catesbeiana) sightings. Given the nature of the

wetland areas on the site, spring peepers (Hyla crucifer crucifer) and wood frogs

(Rana sylvatica) are also likely to occur.

The proximity of unbroken forest cover along the south edge of the central wetland

area can provide corridors between the wetland area into and beyond the buffer

zone in the upland forest. The cleared forest at the interface between the

landfill area and lagoon area and the forested uplands can provide important

"edge" essential for a variety of small songbirds, mammals and reptiles which

utilize the open field to feed and sun but which need the heavily stratified dense

forest canopy cover for shelter and nesting.

Summary Perspective of Wildlife Usage

The site contains a variety of upland and wetland habitats which contain wildlife

habitat characteristics such as denning, feeding, sheltering and nesting sites

which are useful to a wide variety of birds, small mammals, reptiles and

amphibians. The transition areas between the various upland and wetland habitats

and the interspersion of individual habitat types within the upland and wetland

areas are important in providing edge between the dense cover types and the open

meadow and grassy portions of the various habitat areas.
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The current contamination of the main drainage stream in the Drainage Area AA

reduces the overall water quality of this portion of the site. While the various

wetland and upland habitats adjacent to the stream currently contain useful

wildlife habitat characteristics, the poor water quality and past human disruption

of the area limit the habitat value of this portion of the site.

The current industrial complex on the north portion of the site limits the

usefulness of this area to many small mammals and birds which require tracts of

undisturbed woodland for seclusion and shelter. The existing chain link security

fence erected in 1981 inhibits movement of larger mammals on and off the site thus

restricting habitation of the site by these animals as well as the use of adjacent

habitat types. The open paved and grassy areas on the north portion of the site

may enhance sunning and feeding areas for select birds, small mammals such as

rodents, squirrels and rabbits, and reptiles such as snakes.
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Table 1

Plant Community Composition

Upland Area D

Forested Upland Island Component

Stratum

Tree

white pine
white oak
black cherry
red maple

Scientific Name

(Pinus strobus)
(Quercus alba)
(Prunus serotina)
(Acer rubrum)

Canopy Species
Closure Dominance

Dense

D
D
C
O

NWI
Status

FACU
FACU-
FACU
FAC

Sapling

black cherry
shadbush
red maple

Sparse

(Prunus serotina)
(Amelanchier canadensis)
(Acer rubrum)

O
O
O

FACU
FAC
FAC

Shrub

glossy buckthorn
red maple
black cherry
shadbush

Medium
Dense

(Rhamnus frangula)
(Acer rubrum)
(Prunus serotina)
(Amelanchier canadensis)

D
O
O
O

FAC
FAC
FACU
FAC

Herbaceous

glossy buckthorn
clubmoss

Sparse

(Rhamnus frangula)
(Lycopodium complanatum)

C
O

FAC
FACU

Liana - none observed

Note: Due to season of observation, limited species observed in
herbaceous stratum.

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 2

Plant Community Composition

Upland Area D

Forested Upland Component

Stratum

Tree

white oak
red oak
black cherry

Scientific Name

(Quercus alba)
(Quercus rubra)
(Prunus serotina)

Canopy Species
Closure Dominance

Dense

D
C
O

NWI
Status

FACU-
FACU-
FACU

Sapling

white oak (Quercus alba)

Medium
Dense

FACU-

Shrub

red oak
black cherry
red maple
highbush blueberry

Medium
Dense

(Quercus rubra)
(Prunus serotina)
(Acer rubrum)
(Vaccinium corymbosum)

C
C
O
O

FACU-
FACU
FAC
FACW-

Herbaceous

sheep laurel
teaberry
clubmoss
black cherry

Medium
Dense

(Kalmia angustifolia)
(Gaultheria procumbens)
(Lycopodium complanatum)
(Prunus serotina)

D
D
0
O

FAC
FACU
FACU
FACU

Liana - none observed

*Note: Due to season of observation, limited species observed in
herbaceous stratum.

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 3

Plant Community Composition

Drainage Area AA

Emergent Wetland Component

Stratum

Tree

red maple

Scientific Name

(Acer rubrum)

Canopy Species
Closure Dominance

Sparse

NWI
Status

FAC

Sapling

red maple (Acer rubrum)

Sparse

FAC

Shrub

glossy buckthorn (Rhamnus frangula)

Medium
Dense

FAC

Herbaceous

glossy buckthorn
manna grass
goldenrod
spiraea
unidentified herbaceous

(Rhamnus frangula)
(Glyceria canadensis)
(Solidago sp.)
(Spiraea tomentosa)

Very
Dense

D
C
O
O
O

FAC
OBL

FACW

Liana - none observed

Canopy closure - Very Dense = >80%, Dense - 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 4

Plant Community Composition

Drainage Area AA

Unconsolidated Bottom Component (Pond)

Stratum

Shrub

gray birch
red maple

Herbaceous

little bluestem
goldenrod
swamp dewberry
soft rush

Scientific Name

(Betula populifolia)
(Acer rubrum)

Canopy
Closure

Medium
Dense

Medium
Dense

Species
Dominance

C
C

(Andropogon scoparius)
(Solidago sp.)
(Rubus hispidus)
(Juncus effusus)

C
C
C
O

NWI
Status

FAC
FAC

UPL

FACW
FACW+

Note: No aquatic vegetation observed due to ice cover on the pond.

Canopy closure - Very Dense = >80%/ Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional
«nr



Table 5

Plant Community Composition

Drainage Area AA

Scrub-Shrub Component

Stratum

Tree

gray birch
red maple

Scientific Name

(Betula populifolia)
(Acer rubrum)

Canopy Species
Closure Dominance

Sparse

D
O

NWI
Status

FAC
FAC

Sapling

gray birch (Betula populifolia)

Sparse

FAC

Shrub

gray birch
glossy buckthorn
elderberry
highbush blueberry

Dense

(Betula populifolia)
(Rhamnus frangula)
(Sambucus candensis)
(Vaccinium corymbosum)

D
D
O
O

FAC
FAC
FACW-
FACW-

Herbaceous

goldenrod
grasses
woolgrass
pokeweed
phragmites
tussock sedge

Dense

(Solidago sp.)
(Graminae spp.)
(Scirpus cyperinus)
(Phytolaca americana)
(Phragmites sp.)
(Carex stricta)

D
c
c
O
O
O

FACW+
FACU+
FACW
OBL

Liana

false buckwheat (Polygonum scandens) FACU+

Canopy closure - Very Dense = >80%, Dense == 75%, Medium Dense
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant Common

50%,

O = Occasional



Table 6

Plant Community Composition

Drainage Area AA

Forested Wetland Component

Stratum

Tree

gray birch
quaking aspen
swamp white oak

Scientific Name

(Betula populifolia)
(Populus tremula)
(Quercus bicolor)

Canopy
Closure

Medium
Sparse

Species
Dominance

D
C
O

NWI
Status

FAC
FACU
FACW+

Sapling

gray birch (Betula populifolia)

Medium
Sparse

FAC

Shrub

glossy buckthorn
gray birch
highbush blueberry

(Rhamnus frangula)
(Betula populifolia)
(Vaccinium corymbosum)

Dense

D
O
O

FAC
FAC
FACW-

Herbaceous

spinulose wood fern
glossy buckthorn
goldenrod
sedge
lady fern
swamp dewberry

Dense

(Dryopteris spinulosa)
(Rhamnus frangula)
(Solidago sp.)
(Carex sp.)
(Athyrium theiypterioides)
(Rubus hispidus)

D
C
O
O
O
O

FAC+
FAC

FAC
FACW

Liana - none observed

Note: Due to season of observation, limited species observed in
herbaceous stratum.

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 7

Plant Community Composition

Drainage Area BIJ

Emergent Wetland Component

Area along ditch - open marsh

Stratum Scientific Name

Shrub

glossy buckthorn
red maple
gray birch

(Rhamnus frangula)
(Acer rubrum)
(Betula populifolia)

Canopy Species
Closure Dominance

Medium
Dense

D
C
O

NWI
Status

FAC
FAC
FAC

Herbaceous

cattail
purple loosestrife
spiraea
goldenrod

Dense

(Typha latifolia)
(Lythrum salicaria)
(Spiraea latifolia)
(Solidago sp.)

D
D
C
C

OBL
FACW+
FAC+

Tree, Sapling and Liana strata - none observed

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 8

Plant Community Composition

Drainage Area BB

Forested Wetland Component

Stratum

Tree

red maple
white oak
gray birch
black cherry
white pine

Scientific Name

(Acer rubrum)
(Quercus alba)
(Betula populifolia)
(Prunus serotina)
(Pinus strobus)

Canopy Species
Closure Dominance

Medium
Dense

D
0
O
O

trace

NWI
Status

FAC
FACU-
FAC
FACU
FACU

Sapling

red maple
gray birch

(Acer rubrum)
(Betula populifolia)

Medium
Dense

D
O

FAC
FAC

Shrub

glossy buckthorn
highbush blueberry
red maple
shadbush

Medium
Dense

(Rhamnus frangula) D
(Vaccinium corymbosum) C
(Acer rubrum) C
(Amelanchier arbutifolia) trace

FAC
FACW-
FAC
FACW

Herbaceous

glossy buckthorn
fern (unidentified)
Indian pipe

(Rhamnus frangula)

(Monotropa uniflora)

Sparse
D
O

trace

FAC

FACU-

Liana - none observed

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common 0 = Occasional



Table 9

Plant Community Composition

Drainage Area CC

Scrub-Shrub Component

Thicket Section

Stratum

Shrub

glossy buckthorn
sweet pepperbush
gray birch
highbush blueberry

Scientific Name

(Rhamnus frangula)
(Clethra alnifolia)
(Betula populifolia)
(Vaccinium corymbosum)

Canopy
Closure

Very
Dense

Species
Dominance

D
C
C
O

NWI
Status

FAC
FAC+
FAC
FACW-

Herbaceous Sparse

cinnamon fern (Osmunda cinnamomea)
fern (unidentified)
sensitive fern (Onoclea sensibilis)

Tree, Sapling, and Liana strata - none observed

Open Meadow Section

Shrub

gray birch
glossy buckthorn
sweet pepperbush
highbush blueberry

(Betula populifolia)
(Rhamnus frangula)
(Clethra alnifolia)
(Vaccinium corymbosum)

Sparse/
Medium

C
O
O

D
D
O
O

FACW

FACW

FAC
FAC
FAC+
FACW-

Herbaceous

little bluestem
soft rush
Canada rush
swamp dewberry
twig rush

Dense

(Andropogon scoparius)
(Juncus effusus)
(Juncus canadensis)
(Rubus hispidus)
(Cladium marisoides)

Tree, Sapling, and Liana strata - none observed

D
C
C
C
O

UPL
FACW+
OBL
FACW
OBL

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 10

Plant Community Composition

Drainage Area CC

Forested Wetland Component

Stratum

Tree

red maple
gray birch
red oak
pitch pine
white oak
black cherry
white pine

Sapling

red maple

Scientific Name

(Acer rubrum)
(Betula populifolia)
(Quercus rubra)
(Pinus rigida)
(Quercus alba)
(Prunus serotina)
(Pinus strobus)

(Acer rubrum)

Canopy
Closure

Medium
Density

Sparse

Species
Dominance

D
C
O
O
O
o
0

D

NWI
Status

FAC
FAC
FACU-
FACU
FACU-
FACU
FACU

FAC

tin

Shrub

glossy buckthorn (Rhamnus frangula)
red maple (Acer rubrum)
Northern arrow-wood (Viburnum recognition)

Medium
Dense

D
C
0

FAC
FAC
FACW+

Herbaceous

cinnamon fern
sphagnum
royal fern
glossy buckthorn
wood fern
fern (unidentified)

Dense

(Osmunda cinnamomea)
(Sphagnum sp.)
(Osmunda regralis)
(Rhamnus frangrula)
(Dryopteris sp.)

D
C
C
C
O
O

FACW
OBL
OBL
FAC

Liana - none observed

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 11

Plant Community Composition

Drainage Area DD

Emergent Wetland Component

Stratum

Tree

willow
red maple

Scientific Name

(Salix sp.)
(Acer rubrum)

Canopy
Closure

Sparse

Species
Dominance

D
C

NWI
Status

FACW+
FAC

Sapling

red maple (Acer rubrum)

Sparse

FAC

Shrub

glossy buckthorn
elderberry

Sparse

(Rhamnus frangula)
(Sambucus canadensis)

D
O

FAC
FACW-

Herbaceous

purple loosestrife
goldenrod
jewelweed
sedge
soft rush
evening primrose

Dense

(Lythrum salicaria)
(Solidago sp.)
(Impatiens capensis)
(Carex sp.)
(Juncus effusus)
(Oenothera sp.)

D
C
C
C
O

trace

FACW+

FACW

FACW+

Liana - none observed

Canopy closure - Very Dense = >80%, Dense == 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional



Table 12

Plant Community Composition

Drainage Area EE

Unconsolidated Bottom Component (Ditch)

Stratum Scientific Name

Tree and Sapling strata - none observed

Canopy Species NWI
Closure Dominance Status

Shrub

red maple
glossy buckthorn

(Acer rubrum)
(Rhamnus frangula)

Sparse

C
C

FAC
FAC

Herbaceous

purple loosestrife
sedge
soft rush
grasses
swamp dewberry

(Lythrum salicaria)
(Carex sp.)
(Juncus effusus)
(Graminae spp.)
(Rubus hispidus)

Medium
Sparse

C
C
O
O
O

FACW+

FACW+

FACW

Liana - none observed

Canopy closure - Very Dense = >80%, Dense = 75%, Medium Dense = 50%,
Medium Sparse = 25%, Sparse = <10%

Species density - D = Dominant C = Common O = Occasional
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Figure 10
Wetland Area BB
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Figure 5
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Figure 6
Drainage Area AA

Unconsolidated Bottom Component (Pond)
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*Note: Located along pond edges only.

*Note: No aquatic vegetation observed during quantitative vegetation sampling
due to ice cover on the pond, previous observations indicated extremely
sparse submerged aquatic vegetation.
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APPENDIX I

BOREHOLE STRATIGRAPHIC LOGS



STRATIGRAPHIC AND INSTRUMENTATION
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-2.5

-5.0

- 7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SW-SAND(FILL), fine to coarse grained,
angular, some silt, brown, dry

Same, except medium to coarse grained, trace
fine gravel, angular, brownish gray, slighlty
moist
- 1/2" silt seam, black, product odor

END OF HOLE @ 12.0 FT. BGS

ELEVATION
ft AMSL

85.0

7T n/ \J. Is

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; RErER TO

LOG (L-oi)

HOLE DESIGNATION: BH-1

DATE COMPLETED: JUNE 5. 1991

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

s$tH&
gg

S

1
T*5wil

W33&

* 8"*
BOREHOLE

^ fC'tJC'lJT /• CLMLN i/
BENTONITE
GROUT (

SAMPLE
N
u
M
B
E
R

1SS

2SS

3SS

. „
^4SS^

5SS

6SS

s
A
T
E

X
X
1

/
\l

Af \

X
X

'N'
V
A
L
U
E

32

27

21

45

47

65

pi
D

'ppm

0

0

0

12

0

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d3 WATER FOUND 5Z STATIC WATER LEVEL SC



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-o2)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-2

PROJECT NO.: 3683 DATE COMPLETED: JUNE 5. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

- 12.5

- 15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION tc REMARKS

GROUND SURFACE

SP-SAND(FILL). fine to coarse grained, some
silt, trace gravel, brown, dry

Same, except medium grained, no gravel

SP-SAND, medium to coarse grained, brown,
dry

- saturated

Same, except fine to coarse grained, angular,
gray, saturated

— black coarse sand, product odor (17.5 ft
^to 18.0 ft BGS) /.

END OF HOLE @ 18.0 FT. BGS

ELEVATION

ft AMSL

86.5

68.5

MONITOR
INSTALLATION

p
?£S!&P

iff!
|lfi
''Sfwl

iM,̂

IfiH
&i,-1Mj&";mnn
8

•• 8"»
BOREHOLE

(

• CEMENT/
BENTONITE
GROUT

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

„
4SS
'

5SS

6SS

7SS

8SS

9SS

s
T
A
T
E

X
\7X
1
/
\l
)V
/\

X
X
X
X
X

V
A
L
U
E
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34

7

38

76

>100

>100

13

45

p
i
D

PP™,

0

0

0

0

0

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZT) WATER FOUND 2 STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

- 15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SP-SAND(FILL), fine to medium grained, some
silt, brown, dry
— trace gravel

SP-SAND, medium to coarse grained, brown,
dry

- saturated

END OF HOLE @> 12.0 FT. BGS

ELEVATION
ft AMSL

86.2

LOG (L-03)

HOLE DESIGNATION: BH-3

DATE COMPLETED: JUNE 5. 1991

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

Nmi

1$
j-faM
SfeAM

w1
§
XT"

i

i
i

1m
i
I

11
1̂s
&*
ffip

BOREHOLE

BENTONITE
GROUT

SAMPLE
Nu
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

s
T
A
T
F

V
A/ \

X
X
X

'N1

V
A
L
U
E

41

26
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60

pI
0

(ppm

0

0

0

0

0

0

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZJ) WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-04)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-4

PROJECT NO.: 3683 DATE COMPLETED: JUNE 5, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

i r\ n- 1 U.U

- 12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SP-SAND(FILL). fine to medium grained, some
silt, brown, dry

Same, except medium to coarse grained, trace
silt, trace gravel, slightly moist

- black organic seam, saturated, no odor
(7.8 to 8.4 ft BGS)
SW— SAND, coarse grained, angular, gray,
saturated

END OF HOLE @ 10.0 FT. BGS

ELEVATION
ft AMSL

86.2

MONITOR
INSTALLATION

P

il— 8-.î̂ ySV, BOREHOLE

IM5& • CEMENT/
fc^sigfcS BENTONITE
i"̂ 2*̂  GROUT

'TJ&^SJVJ (**|H

m

SAMPLE
N
u
M
B
E
R

1SS

2SS

3SS

SE

5SS

s
T
A
T
E

Xxf \

X
X
X

'N'
V
A
L
U
E

38

45

75

45

31

p
i
D

ippro!

0

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dJ) WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L_o5)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-5

PROJECT NO.: 3683 DATE COMPLETED: JUNE 6. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION tc REMARKS

GROUND SURFACE

SP-SAND(FILL). some silt, trace gravel,
brown, dry

SP-SAND(FILL). medium to coarse grained,
angular, red brown, moist

- some gravel (cobbles), brown gray, saturated

END OF HOLE @ 10.0 FT. BGS

ELEVATION
ft AMSL

88.1

78.1

MONITOR
INSTALLATION

I
I

— B't
BOREHOLE

• CEMENT/
BENTONITE
GROUT

SAMPLE
N
u
M
B
E
R

1SS

2SS

3SS

4SS

5SS

s
T
A
1
E

X
X
X
X
X

'N'
V
A
L
U
E

56

50

23

22

>100

P
I
D

ppm,

0

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; RE-"ER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG a-oe)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-6

PROJECT NO.: 3683 DATE COMPLETED: JUNE 6, 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

- 2.5

-5.0

-7.5

-10.0

-12.5

- 15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION te REMARKS

GROUND SURFACE

SP-SAND(FILL). fine to medium grained, some
silt, brown, dry

Same, except some gravel, trace silt, moist

SP-SAND. medium to coarse grained, gray
- saturated

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

85.3

77 7

MONITOR
INSTALLATION

B
HP H BOREHOLE

»|iig| • CEMENT/
'liiKi BENTONITE

GROUTn

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

s
T
A
I
E

x
X
X

V
A
L
U
E

37

34

32

30

pi
D

PP™.

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-OT)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-7

PROJECT NO.: 3683 DATE COMPLETED: JUNE 6. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

GROUND SURFACE

SW-SAND(FILL), fine grained brown, dry

SP-SAND. medium to coarse grained, brown,
dry

- moist
- cobbles, saturated

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

84.0

7>T f\/o. \J

MONITOR
INSTALLATION

riKXv>

IsP

!i

1

% "" — 8"*
g BOREHOLE

% • CEMENT/
m BENTONITE
3& GROUT (
ty
&

SAMPLE
N
U
M
B
E
R

1SS

2SS

,*•• —• «»

3SS
"**

4SS

s
T
A
T
E

X
X
1 J

\ /

)Y
/Ax

'N'
V
A
L
U
E

34

29

23

>100

p
i
D

ppm)

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION
(OVERBURDEN)

LOG (L-08)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-8

PROJECT NO.: 3683 DATE COMPLETED: JUNE 7. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 6 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA

DEPTH
ft BGS

-2.5

-5.0

-7.5

- 10.0

-12.5

-15.0

-17.5

-20.0

-22.5

- 25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

SW-SAND, fine grained, some silt, brown, dry

Same, except medium groined, gray
SP-SAND, coarse grained, angular, some silt,
trace gravel (cobbles), moist
- saturated

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

84.7

76.7

SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

&H%
Hi

Hi

kfiw
|

BOREHOLE

BENTONITE
GROUT

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

4SS

s
T
A
T
E

X
X
X

'N'
V
A
L
U
E

21

17

14

>100

p
i
D

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS C3) WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-OQ)
(OVERBURDEN])

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH
ft BGS

-2.5

•5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION * REMARKS

GROUND SURFACE

SW-SAND. some silt, trace gravel, brown, dry

Same, except medium to coarse grained, no
silt
Same, except some gravel, cobbles, moist

- saturated
SW-SAND, medium to coarse grained, some
gravel, saturated

END OF HOLE & 10.0 FT. BGS

ELEVATION
ft AMSL

88.1

78.1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; RE'ER TO

HOLE DESIGNATION: BH-9

DATE COMPLETED: JUNE 7. 1991

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

IP§

I

i

I

1
I

— — 8"«
BOREHOLE

• CEMENT/
BENTONITE
GROUT

(

SAMPLE
N
U
M
B

R

1SS

2SS

3SS

^4sT

5SS

s
T
A
T
E

X
X
X
K
X

•N'
V
A
L
U
E

14

15

6

>100

23

p

0

'ppm

0

0

0

0

0

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS <d} WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-,o)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION tt REMARKS

GROUND SURFACE

SP-SAND. fine grained, gray brown, dry

Same, except medium grained, gray with black
stains, moist

— saturated

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

85.2

77.2

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

CHEMICAL ANALYSIS dD WATER FOUND SZ

HOLE DESIGNATION: BH-10

DATE COMPLETED: JUNE 7. 1991

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

11i
BOREHOLE

• CEMENT/
BENTONITE
GROUT (

SAMPLE
N
U
M
B
E
R

1SS

2SS

^SSS"

4SS

s
T
A
T
E

X
X
H
X

•N'
V
A
L
U
E

40

30

25

>100

p
i
0

(ppm

0

0

CURRENT ELEVATION TABLE

STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-,i)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-11

PROJECT NO.: 3683 DATE COMPLETED: JUNE 7. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

ML-SILT(FILL). brown, dry

SW-SAND(FILL). medium grained, some gravel.
brown, dry

GC-GRAVEL(FILL). medium grained, cobbles.
black, dry, stringer of product, odor

SW-SAND. coarse grained, angular, saturated

END OF HOLE @ 12.0 FT. BGS

ELEVAT10K
ft AMSL

88.2

86.7

84.2

78.2

7 A ?

MONITOR
INSTALLATION

BOREHOLE

CEMENT/
BENTONITE
GROUT (

§

SAMPLE
N
u
M
B
E
R

1SS

2SS

-5SS

**• — "^

4SS
" '
hSS

6SS

s
T
A
T
E

x
X

t\/
IXA
x

X

'N'
V
A
L
U
E

20

17

>100

>10C

>10C

p
1
D

ppm

0

0

0

0

24

8

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRA71GRAPHIC DESCRIPTION fe REMARKS

GROUND SURFACE

SP-SAND, medium grained, brown, moist

SW-SAND, some gravel, hard, black

^- saturated ^
END OF HOLE @ 6.0 FT. BGS

ELEVATE
ft AMSL

85.9

79.9

LOG a-i2)

HOLE DESIGNATION: BH-12

DATE COMPLETED: JUNE 10. 1991

DRILLING METHOD: 6 1/4" ID HSA

CRA SUPERVISOR: J.M. MICHELS

MONITOR
INSTALLATION

$*JiiN|

— -ir#
BOREHOLE

• — CEMENT/
BENTONITE
GROUT

(

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

s
T
A
T
E

X
I
!\

m
c
r
-
>

<
z
]

16

7

>100

p
i
D

0

5

2.5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dT) WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-,3)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-13

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-U

7 Q

1 n n

-12.5

-15.0

•17.5

-20.0

•22.5

-25.0

-27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

No recovery

SW-SAND, fine to medium grained, some rounc
gravel, loose, brown dry to moist

SP-SAND, medium to coarse grained, some
round to subangular gravel, loose, light
brown, moist

GP-GRAVEL, fine to coarse grained, some
medium to coarse sand, trace rock flour,
loose, light brown, moist mottling otherwise
dry

END OF HOLE @ 12.0 FT. BGS

ELEVATION
ft AMSL

91.5

OQ C

R T ^

7O *\

MONITOR
INSTALLATION

BOREHOLE

K'̂ & BENTONITE
f̂SSte GROUT

yli'&tyfn
K^^^

SAMPLE
N

M
B
E
R

1SS

2SS

3SS
4SS

5SS

6SS

7SS

s

A
T
F

1
1
/

X
X
Xx
X

v
A
L
U
E

11

11

>10Q
>10C

>100

100

>100

p
1
0

.Ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON, MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SP— SAND, medium grained, brown, dry

- very hard, cobbles

- saturated

END OF HOLE @ 9.0 FT. BGS

ELEVATION
ft AMSL

85.9

76.9

LOG a- M)

HOLE DESIGNATION: BH-14

DATE COMPLETED: JUNE 10. 1991

DRILLING METHOD: 6 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

IP
••— n"#

BOREHOLE

• — CEMENT/
BENTONITE
GROUT

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

4SS

s
T
A
T
E

X
Xx

X

'N'
V
A
L
U
E

19

7

>10C

p
i
D

0

0

3

3

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH) WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-,5)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-15

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

2.5

-5.0

•7.5

-10.0

-12.5

-15.0

-17.5

-20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

GROUND SURFACE

SW-SAND, fine to medium grafned. little silt
little clay, trace organics, trace grovel,
loose, tan brown, dry to moist
Same, with no organics. dense, moist

SP-SAND, fine to coarse grained, some
subrounded to angular gravel, little rock flour,
very dense, tan brown, dry to moist

GP-GRAVEL. fine to coarse grained, angular
to subrounded, little rock flour, little
coarse sand, very dense, tan to tight brown.
dry to moist
Same, except medium to coarse grained, round
some coarse sand, dense, tan brown, moist to

\wet /•
END OF HOLE ® 10.0 FT. BGS

ELEVATION
ft AMSL

89.0

O 7 f\oo. c/

79.0

MONITOR
INSTALLATION

8'.
BOREHOLE

CEMENT/
BENTONITE
GROUT

SAMPLE
N
u
M
B

R

1SS

2SS

3SS

4SS

5SS

s
T
A
T
E

Xx/ \
Xxx

'N'
V
A
L
U
E

14

34

>100

>100

60

p
i
D

ppm)

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-i6)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRAT1GRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

SP-SAND. medium grained, brown, dry

- black product (5.5 to 6.0 ft BGS)

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

86.2

78.2

HOLE DESIGNATION: BH-16

DATE COMPLETED: JUNE 10. 1991

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

1
1
1

5

&

i

1w
i

w

1

^ "8 «
BOREHOLE

• CEMENT/
BENTONITE
GROUT (

SAMPLE
N
U
M
B
E
R

1SS

2SS

]5sT

4SS

s
T
A
T
E

X
X

X̂

'N'
V
A
L
U
E

15

16

5

41

p
1
0

ppm'.

0

0

3

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH) WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG a-n)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-17

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10, 7997

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SW-SAND. fine to medium grained, trace gravel,
trace silt, medium dense, light brown, moist

Same, except little silt, dark brown, moist
to wet

END OF HOLE @ 6.0 FT. BGS

ELEVATION
ft AMSL

86.7

SO. 7

MONITOR
INSTALLATION

f BOREHOLE

CEMENT/
BENTONITE
GROUT

E.'"A.a-*.-gi

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

s

A
T
E

Xxx

•N'
V
A
L
U
E

13

14

4

P
1
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG a-ia)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

SP-SAND. medium grained, brown, moist

SW-SAND. some gravel, trace silt, brown, red
and black, tar like substance, weak product
odor

END OF HOLE @ 6.0 FT. BGS

ELEVATION
ft AMSL

87.0

81. 0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

HOLE DESIGNATION: BH-18

DATE COMPLETED: JUNE 10. 1991

DRILLING METHOD: 6 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

IHIssBsl
HR
9RB

— — 8"»
BOREHOLE

• CEMENT/
BENTONITE
GROUT

(

SAMPLE
N
U
M
B
E
R

1SS

2SS

"3SS"

s
T
A
T
E

X
X
X

'N'
V
A
L
U
E

20

22

41

p
i
0

^PPm'

0

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-,9)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

Concrete

SP-SAND. medium to coarse grained, some
gravel, brown, dry

SW-SAND, medium grained, red brown, moist

- saturated

END OF HOLE @ 9.0 FT. BGS

ELEVATlONf
ft AMSL

88.1

a~7 i0s. I

7Q 1sy. 1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

HOLE DESIGNATION: BH-19

DATE COMPLETED: JUNE 11. 1991

DRILLING METHOD: 6 1/4" ID HSA

CRA SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

l&SSa

1

IP
ipfl?

^ 8"#
onpruni c
OUnLrHJLL.

• CEMENT/
BENTONITE
GROUT

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

4SS

s

A
T
E

X
X

1

I
\ /

X

x

'N'
V
A
L
U
E

15

10

14

40

P
I
D

;ppm

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH) WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG a-2o)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-20

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRA71GRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

Asphalt (3")

SW-SAND. fine to medium grained, little
pebbles, medium dense, tan brown, dry to
slightly moist
SP-SAND. fine to medium grained, some round
gravel, dense, tan brown, dry to moist

GP-GRAVEL. medium to coarse, rounded, some
medium to coarse grained sand, dense, tan
to orange brown, orange rust mottling, dry to

\moist /
SP — SAND, medium to coarse grained, some
round gravel, dense, tan brown, dry to moist

- saturated
END OF HOLE @ 12.0 FT. BGS

ELEVATION
ft AMSL

91.6

85.6

83.6

7Q />

MONITOR
INSTALLATION

s|igg|

IS
SlUl BOREHOLE

£ffes
%*•$'§(. • CEMENT/
feW^ BENTONITE
Sf-r&SiJ GROUT

9f
w&

SAMPLE
N
u
M
B

R

1bb

2SS

3SS

4SS

5SS

6SS

s
T
A
T

1

/

X
X
X

x

•N'
v
A
L
U
E

40

35

68

>100

>100

85

p
i
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH) WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPffiC AND INSTRUMENTATION LOG (L-2i)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-21

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

IU.U

-12.5

-15.0

-17.5

•20.0

-22.5

-25.0

-27.5

•30.0

-32.5

STRATtGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

\ASPHALT /"
SW-SAND. fine to medium grained, trace silt.
trace clay, loose, tan brown, dry to moist
- errant round quartz

SP— SAND, fine to coarse grained, some coarse
round gravel, very dense, mottled light tan
brown and brown, dry
Same, except dry to moist

SP/GW-SAND and GRAVEL, medium to fine
grained, dry to moist
- moist
GP/GW- GRAVEL, medium fine to very coarse,
dense, brown, saturated, little silt and clay
in matrix
END OF HOLE @ 12.0 FT. BGS

ELEVATION
ft AMSL

91.3

91 1

a T r

01 T

7Q T

MONITOR
INSTALLATION

_
BOREHOLE

CEMENT/
BENTONITE
GROUT

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

6SS

s
T
A
T

\l

X
' '

y/ \x
X
X
X

V
V
A
L
u
E

M

53

76

100

44

56

p
i
0

(ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; RETER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH) WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-22)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-22

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

- 1 r\ nI U-U

-12.5

-15.0

•17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRAT1GRAPHIC DESCRIPTION * REMARKS

GROUND SURFACE

\Asphalt /"
SW— SAND, fine to medium grained, loose,
brown, moist
SP-SAND, fine to coarse grained, some rounded
gravel, loose, brown to tan brown, moist
SW-SAND, fine to medium grained, some errant
rounded gravel, very loose, brown, moist

GW-GRAVEL. fine to medium, little fine sand,
little clay and silt in matrix, loose, tan
brown, saturated
END OF HOLE @ 12.0 FT. BGS

ELEVATION
ft AMSL

91.0

90.8

O1 /}
Ot .is

70 nsy. U

MONITOR
INSTALLATION

(̂/•"-•"•̂ '[S

di
!'?£<iPf •« 8"»
••iĵ ffi. BOREHOLE

S*?fe* • CEMENT/
'*&&&& BENTONITE
^Hî y GROUT

Hi
H

SAMPLE
N
u
M
B
E
R

1SS

2SS

3SS

4SS

5SS

6SS

s
T
A
T
E

Xx/ \
X
x
x
X

V
A
L
u
E

26

12

5

11

8

7

pi
0

[ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION
(OVERBURDEN)

LOG (L-23)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-23

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 6 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION te REMARKS

GROUND SURFACE

SP-SAND, medium grained, dry

Same, except red
- boulder

SP-SAND. medium grained, red brown, moist

- saturated
END OF HOLE @ 6.0 FT. BGS

ELEVATION
ft AMSL

85.0

79.0

SUPERVISOR: J.W.MICHELS

MONITOR
INSTALLATION

n••— ir#
BOREHOLE

• — CEMENT/
BENTONITE
GROUT

(

SAMPLE
N
U
M
B
E
R

1SS

2SS

"Sis"

s

A
T
E

X
X

X

'N'
V
A
L
U
E

11

95

p
i
D

Ippm

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-24)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-24

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 6 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SP-SAND. medium grained, red brown, dry

^— saturated ^
END OF HOLE @ 6.0 FT. BGS

ELEVATION
ft AMSL

85.4

79.4

MONITOR
INSTALLATION

IS—.-.
$£ffiSi5 BOREHOLE

rcSxiJj;* • CEMENT/
BENTONITEiijptp GR°uT

Iflkjs (
£&ls|

SAMPLE
N

M
B
E
R

1SS

2SS

* «*

"" '

s
A
T
Ex

X\ i
)Y
l\

'N'
V
A
L
U
E

10

25

57

p

D

'ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND 5Z STATIC WATER LEVEL f.



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-25)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-25

PROJECT NO.: 3683 DATE COMPLETED: JUNE 10. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 6 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION te REMARKS

GROUND SURFACE

SP-SAND. medium grained, red brown, dry

^— saturated ^
END OF HOLE @ 6.0 FT. BGS

ELEVATION
ft AMSL

85.5

79.5

MONITOR
INSTALLATION

to
BOREHOLE

CEMENT/
BENTONITE
GROUT

^Pli ^
W&m

SAMPLE
N
u
M
B
E
R

1SS

2SS

. „
3SS
'

s
T
A
T
E

X
X
w
Al\

'N'
V
A
L
U
E

7

22

58

p
I
0

Ippm)

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS dT) WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-26)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-26

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

Cement

SW-SAND, fine to medium grained, medium^
dense, white to tan brown, striated lower 8"
with tan brown, moist
Some, except moist to wet

END OF HOLE @ 9.0 FT. BGS

ELEVATION
ft AMSL

9O.6

85.6

81.6

MONITOR
INSTALLATION

P»i§

pI
mfSffl»».:*

— 8'*
BOREHOLE

• CEMENT/
BENTONITE
GROUT

SAMPLE
N
U
M
B

R

1SS

2SS

s
T
A
T
E

X
X

V
A
L
U
E

53

90

p
i
0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER FOUND 3Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-27)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-27

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

•12.5

-15.0

-17.5

-20.0

•22.5

•25.0

-27.5

-30.0

-32.5

STRAT1GRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

SW-SAND. fine grained, little organics, loose,
tan to light brown, dry
Same, except no organics, tan brown with dark
mottling, dry to moist

SW-SAND. fine to medium grained, little
gravel, trace coarse sand in gravel, medium
dense, dry to moist

END OF HOLE @ 6.0 FT. BGS

ELEVATION
ft AMSL

89.8

83.8

MONITOR
INSTALLATION

f BOREHOLE

CEMENT/
BENTONITE

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

s
T
A
T
E

X
X
X

•N-
V
A
L
U
E

12

14

>100

P

D

tppm;

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CT) WATER FOUND 5Z STATIC WATER LEVEL 3E



STRATIGRAPHIC AND INSTRUMENTATION LOG a-28)

(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-28

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

•5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

GROUND SURFACE

SW-SAND, medium to fine grained, loose, dark
brown and black, dry to moist, chemical like
odor
Same, except light brown to brown, chemical
like odor

SW-SAND. fine to medium grained, tan brown.
moist, chemical like odor

Same, slight chemical like odor

SP— SAND, fine to medium grained, some silt.
some angular gravel, dense, dark gray to tan
brown to dark brown, wet, strong chemical
like odor
END OF HOLE ® 10.0 FT. BGS

ELEVATION
ft AMSL

9O.6

80.6

MONITOR
INSTALLATION

8-.
BOREHOLE

CEMENT/
BENTONITE
GROUT

"y+^f^ffj&M

%$$$&

SAMPLE
Nu
M
B
E
R

1SS

2SS

3SS

4SS

5SS

S

A
T

Xi
X
X
x

'N'
V
A
L
U
E

19

16

30

26

>100

p
1
0

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH^ WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-29)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-29

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

•5.0

-7 C

-10.0

•12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION tt REMARKS

GROUND SURFACE

SP-SAND(FILL), medium grained, red brown, dr

SW-SAND(TILL). fine to medium grained, some
silt, some gravel, brown gray, saturated

END OF HOLE & 10.0 FT. BGS

ELEVATION
ft AVSL

89.5

79.S

MONITOR
INSTALLATION

8-.
BOREHOLE

CEMENT/
BENTONITE

Plii

m

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

4SS

5SS

S
T
A
T
E

X
Xx
X
X

V
A
L
U
E

20

16

29

>100

>100

p
I
D

.ppm

0

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^1 WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (L-30)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-30

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

•2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

•22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

SW-SAND. fine to medium griained. trace
angular gravel, loose, dark brown and black,
moist to dry, slight chemical odor
Same, with no gravel, dark orange brown,
moist, slight chemical odor

Same, except medium dense, slight chemical
odor

- slight chemical odor

END OF HOLE @ 12.0 FT. BGS

ELEVATION
ft AMSL

89.5

77 ̂/ /. D

MONITOR
INSTALLATION

^Pm
•£K»S«§
$PPm8SI

iî is
l̂ fef;

^ yt

BOREHOLE

• CEMENT/
BENTONITE
GROUT

SAMPLE
Nu
M
B

R

1SS

2SS

3SS

4SS

5SS

s
T
A
T
E

Xxf \

x/ \x

V
A
L
U
E

11

16

27

47

>10C

pi
D

'ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ )̂ WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (L-3i)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-31

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W.MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

Concrete

SP-SAND, medium grained, brown, dry

- moist

- saturated

END OF HOLE @ 7.0 FT. BGS

ELEVATION
ft AN/ISL

83.5

81.5

MONITOR
INSTALLATION

|S3S

1H
Hi BOREHOLE
SSI" CEMENT/
!&] BENTONITE
H| GROUT

SAMPLE
N
U
M
B
E
R

1SS

2SS

3SS

s
T
A
T
E

X
X

1

N
V
A
L
U
E

40

12

10

p
i
D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND 5Z. STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION
(OVERBURDEN)

LOG (L-32)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-32

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: J.W. MICHELS

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION it REMARKS

GROUND SURFACE

SP-SAND. medium grained, brown, dry

SW-SAND, some silt, brown, wet

- saturated

END OF HOLE ® 10.0 FT. BGS

•

ELEVATION
ft AMSL

88.7

78.7

MONITOR
INSTALLATION

^KJ "̂

I
^Kife^

Hi

^ 8"«
BOREHOLE

• CEMENT/
BENTONITE
GROUT

SAMPLE
N
U
M
B

R

1SS

2SS

3SS

4SS

5SS

S

A
T
E

Xxf \

X
X
X

'N'
V
A
L
U
E

11

10

36

54

26

pi
D

'PPm,

0

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZ^ WATER FOUND ^Z. STATIC WATER LEVEL 3E



STRATIGRAPfflC AND INSTRUMENTATION LOG (1-33)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-33

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

•2.5

•5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

•22.5

•25.0

-27.5

-30.0

-32.5

STRAT1GRAPHIC DESCRIPTION ft REMARKS

GROUND SURFACE

SW-SAND. fine to medium grained, errant
angular gravel, trace silt, loose, dark brown,
dry

Same, except orange brown, moist

Same, except dark orange brown, wet

END OF HOLE © 8.0 FT. BGS

ELEVATION
ft AMSL

88.4

on AOU. 4

MONITOR
INSTALLATION

•asijjf<*^.%-
5#2jyiU'
y&rfKf,; •"H^siv •'".

S'̂ 'Jiy^&
pn;«'i.w- ^ fl*J

itiK^ BOREHOLE

$$$!& • CEMENT/
i$Ks£ BENTONITE

GROUT

£/ i-A?t-VC5&'£*iT.*

'̂ ^cH*

.£??$?;$

SAMPLE
N
u
M
B
E
R

1SS

2SS

3SS

4SS

s
T
A
T

ix/ \x

'N1

V
A
L
U
E

10

7

6

6

pi
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CZD WATER FOUND SZ STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG a-*)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-34

PROJECT NO.: 3683 DATE COMPLETED: JUNE 11. 1991

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: E. HOLT

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION * REMARKS

GROUND SURFACE

SW-SAND. fine to medium grained, angular
gravel (top 1"), loose, dark orange brown.
moist
Same, except orange brown to tan brown

- moist to wet

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

88.0

o.n nOU. I/

MONITOR
INSTALLATION

PUp̂

^>m BOREHOLE

|&^ • CEMENT/
K$*&:' BENTONITE
'$&!$ GROUT

ii

SAMPLE
N
u
M
B
E
R

1SS

2SS

3SS

4SS

s
A
T
E

y/\
X
Xx

V
A
L
U
E

6

10

11

12

pi
0

'ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH) WATER FOUND SZ STATIC WATER LEVEL JE



STRATIGRAPfflC AND INSTRUMENTATION LOG (L_3s)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA)

PROJECT NO.: 3683

CLIENT: OLIN CORP.

LOCATION: WILMINGTON. MA.

DEPTH
ft BGS

-2.5

-5.0

-7.5

-10.0

-12.5

•15.0

-17.5

-20.0

•22.5

-25.0

-27.5

-30.0

•32.5

STRATIGRAPHIC DESCRIPTION * REMARKS

GROUND SURFACE

\Aspholt f
SW-SAND, fine to medium grained, trace
organics, trace gravel, medium dense, dark
brown to black, moist, slight chemical like
odor
Same, except no grovel or organics, dark
tan brown, slight chemical odor
Same, except light tan brown

Same, except tan brown to dark tan brown

- trace fine gravel, moist to wet

END OF HOLE @ 8.0 FT. BGS

ELEVATION
ft AMSL

88. 1

87.9

on iOU. 1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO

HOLE DESIGNATION: BH-35

DATE COMPLETED: JUNE 11. 1991

DRILLING METHOD: 4 1/4" ID HSA

CRA SUPERVISOR: E. HOLT

MONITOR
INSTALLATION

SJffigS

til
"̂•'•̂ SSr

INPi
*$%&•&&*

m

•• 8'«
BOREHOLE

• CEMENT/
BENTONITE
GROUT

SAMPLE
Nu
M
B
E
R

1SS

2SS

3SS

4SS

s
A
T
E

X
X
X/ \
X

'N'
V
A
L
U
E

24

26

31

48

pi
D

'ppnr

CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH^ WATER FOUND 5Z STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG (uss)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-36

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 6, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA

DEPTH
ft BGS

•2.5

•5.0

-7.5

•10.0

•12.5

•15.0

•17.5

-20.0

-22.5

•25.0

•27.5

•30.0

•32.5

STRAT1GRAPHIC DESCRIPTION & REMARKS

SP— SAND, medium grained, brown, dry

— saturated

END OF HOLE ® 6.0 FT. BGS

ELEVATION
ft AMSL

K n

SUPERVISOR: M. JEFFREY

MONITOR
INSTALLATION

•~-Tor'''""~xi\"
~-'̂ ',«Tii\/' -

f/^7
,:Vr/^

'Sv^

— 8"#
B/1PPUOI p
DUnCJlVAJE.

• CUTTINGS

SAMPLE
Nu
M
B

R

1SS

2SS

nr

s
T
A
T
E

x

'$'
A
L
U
E

P
i
0

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d} WATER FOUND SZ STATIC WATER LEVEL X



STRATTGRAPfflC AND INSTRUMENTATION LOG <Li36)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-37

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 6, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

2.5

-5.0

7.5

•10.0

12.5

•15.0

17.5

•20.0

22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

SP— SAND, medium grained, brown, dry

- saturated

END OF HOLE O 6.0 FT. BGS

ELEVATION
ft AMSL

-6.0

MONITOR
INSTALLATION

l*C\£:$ « CUTTINGS

SAMPLE
N
U
M
B

R

1SS

2SS

s
A
T

y
Xx

A
L
U

P
1
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CD WATER FOUND XZ STATIC WATER LEVEL X



STRATIGRAPfflC AND INSTRUMENTATION LOG 0.137)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-38

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 6, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft BGS

•2.5

• 5.0

•7.5

•10.0

-12.5

•15.0

•17.5

-20.0

22.5

•25.0

•27.5

• 30.0

•32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

SP-SAND, medium grained, brown, dry

— saturated

END OF HOLE ® 5.0 FT. BGS

ELEVATE
ft AMSL

-5.O

MONITOR
INSTALLATION

-;VitV • CUTTINGS

;V/-v-''

SAMPLE
N

M
B

R

1SS

S
T
A
T

y
X

A
L
U

i

NOTES: MEASURING POINT ELEVATIONS MAY CI f AtfGE; REFEF; TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS CH^ WATER FOUND S STATIC WATER LEVEL X



STRATIGRAPHIC AND INSTRUMENTATION LOG (LIU)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-39

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 6, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON. MA. CRA SUPERVISOR: M. JEFFREY

DEPTH
ft-BGS

•2.5

•5.0

•7.5

•10.0

•12.5

-15.0

•17.5

•20.0

-22.5

25.0

•27.5

30.0

32.5

STRATIGRAPHIC DESCRIPTION ft REMARKS .

SP-SAND, medium grained, brown, dry

- saturated

END OF HOLE O 6.0 FT. BGS

ELEVATION
ft AMSL

-6.0

MONITOR
INSTALLATION

/x'-^r^1 • CUTTINGS

K?i ±~i

SAMPLE
N
U
M
B

R

1SS

2SS

s3_SS)

S

A
T
E

Vj

X
)(

A
L
U
E

P
1
D

ppm

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d->* WATER FOUND !Z STATIC WATER LEVEL X



- "• STRATIGRAPfflC AND INSTRUMENTATION LOG (1139)
(OVERBURDEN)

PROJECT NAME: OLIN (CSA) HOLE DESIGNATION: BH-40

PROJECT NO.: 3683 DATE COMPLETED: FEBRUARY 6, 1992

CLIENT: OLIN CORP. DRILLING METHOD: 4 1/4" ID HSA

LOCATION: WILMINGTON, MA. CRA SUPERVISOR: M. JEFFREY

OEBW
ft BGS

•2.5

-.5.0

•7.5

-10.0

•12.5

•15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRAT1GRAPHIC ;DESefaRT!K)N & TCMARKS ' ^

•• * -

SP-SAND, medium .^rained, brown, dry

- moist

END OF HOLE O 6.0 FT. BGS

'.ft.AMSL'

-6.O

,. IMSSJI&

' -̂ ;''< BOREHOLE

.iV '̂̂  •— CUTTINGS

t

U
w-
B

1SS

2SS

1

,|

i«
X
i

1
u

D

opirt

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS d^ WATER- ' FOUND • 5£ STATIC .WATER LEVEL X



HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 0
SALEM. NH 0:5079

PHONE: 603 893-5)944
FAX: 603 893-831 3

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR: Soils Exploration Corp.

COMMENTS:

CONDUCTIVITY

WELL:GW69D

DATE: December 1 6, 1 992

H-R FILE #: 92G29A

ELEVATION:

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 46.3 feet

STATIC WATER LEVEL: 1 0.0 feet

DEPTH TO BEDROCK:

(GW69DSC.DAT) GW69D, Wilmington, MA, 1 2-1 6-92, HAGER-RICHTER

Conductivity y „ Conductivity
; 0 rrrrho/m 50

\"' '

n

_i~ _f~-r—j—

I

- O .

"

• o -

ho
- o •

OJ
• o "

• o '

" 0 mnrto/m 400 "

^: — : : :

'"Hr'""1

•-•:••—•¥•
ynu:

^. . . .

r Conductivity - „ „ Conductivity
s 0 nrmho/m 50 ^ ^0 mnrrio/m
(GW69DSC.DAT) GW69D, Wilmington, MA, 1 2-1 6-92, HAGER-RICHTER

V

400 ;



V: K's^.

.-•:.>«8 INDUSTRIAL' WAY, |JNIT D-1 0
ft,..-,,. . 'SALEM,: NH 03079

PHONE: 603 893-9S44
FAX: 603 893-831 3

/.. ; ; •

>WELL:.GW-73 D:;.

PROJECT: Ol in Corporation Site
;- Cones toga— Rovers •& Associates, Inc.

LOCATIONriV^Hmington

STATE COUNTY:

•J: peonies EM39 •,.

LOGGING GEOPHYSfCIST: Jeff MoTin
f - -,;-.-.-.,. ' . - ;• . . . - - -—_ . =~.

CLIENT^REP: Jon MichelsV iv

DATE: Decerrtoer 1 6, 1 992

H-R FILE #: 92G29A (

ELEVATION: - , _. [
t<-.-_-- • • : ' ." ' i

CLIENT TO: ;

fe AH4-R TD:- SC&te&'L^ •/

"I
DRILLING CONTRACTOR: ;Soils Explciraticsn Corp. f

COMMEljTS: . i

t)EPTH TO BEDROCK:

J

: (Gy^7lDS(^DAf) :::GW71 D. Wi!rringt6n,MA, 12-1 6^92, HAGER-RICHTER f - :

; ' \ Conductivity v „ Conductivity \ ' * „
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rVc

J3 INDUSTRI At WAY, .UNf J, D-1Q ,i
•'":•'• SALEM. MR 03079;

PHONE: 603 893-83*4:

FAX; 603893-83.13

.;PUAL.TEMPERATURE

PROJECT: Olin Corporation Site

CLIENT: Cones toga-Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Mt. Sopris Series III

LOGGING GEOPHYSICIST: Jeff Monn

CLIENT REP: Jon Michels

DRILLING CONTRACTOR: Soils Exploration Corp.

COMMENTS: 4" PVC to 80 feet

CTATE: .

H-R FILE

ELEVATION.

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 11 0.3 feet

STATIC WATER LEVEL: 2.1 feet

DEPTH TO BEDROCK: 75 feet

(rm62brtp.dbt) MW62BR 1-20-93 HAGER-RICHTERGEOSCIENCE

N 9 " Degrees C

Initial Terrperoture

11
Temperature Difference
-0.5 Degrees C

Initiol Terrperoture Tennperature Difference
-0.5 Degrees C 0.5

rm62brtp.dbt) MW62BR 1-20-93 HAGER-RICHTERGEOSCIENCE



HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTR) Al_ WAY. UN T 0-10

S.ALEM. NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

CONDUCTIVITY

WELL:GW68BR

PROJECT: Olin Corporation Site

CLIENT: Conestoga-Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mom

CLIENT REP: Jon Michcls

DRILLING CONTRACTOR: Soils Exploration Corp.

COMMENTS:

DATE: Decerrber 1 6. 1 992

H-R FILE #: 92G29A

ELEVATION:

LOG DATUM: Ground Level

CLIENT TO:

H-R TD: 76.5 feet

STATIC WATER LEVEL: 1 8.6 feet

DEPTH TO BEDROCK: 21 feet

(GW688RSC.DAT) GW68BR, Wilmington, MA, 1 2-1 6-92, HAGER-RICHTER

Conductivity ^ „ Conductivity ^
- 0 mrho/m 50 * ^ 0 mrrtio/m 400 '
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v 0 rmho/m 50 " "• 0 nrrho/m
(GW688RSC.DAT) GW68BR, Wilrrington, MA, 1 2-1 6-92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UNTD-10
SALEM. NH 03O79

PHONE: 603 893-99*4
FAX: 603 893-831 3

CONDUCTIVITY

WELL:GW67D

PROJECT: Olin Corporation Site

CLIENT: Conestogo-Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSCIST: Jeff Mono

CLIENT REP: Jon Michels

DRILLING CONTRACTOR: Soils Exploration Ccrp.

COMMENTS:

DATE: December 1 6. 1 992

H-R FILE #: 92G29A

ELEVATION:

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 87.8 feet

STATIC WATER LEVEL: 1 7.3 feet

DEPTH TO BEDROCK:

(GW67DSC.DAT) GW67D, Wilrrington, MA, 1 2-1 6-92, HAGER-RICHTER

Conductivity ^ „ Conductivity >,
- 0 nntw/m 50 *• 0 rmtio/m 400 '
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(GW67DSC.DAT) GW67D, Wilm'ngton, MA, 1 2-1 6-92, HAGER-RICHTER



UAPTD DirUTTD 8 INDUSTRIAL WAY. IWTD-IO DUAL TEMPERATURE
nAbLr\~r\l L/M 1 LIA SALEM.NH03079

GEOSCIENCE, INC. FA*603 893-831 3 WELUGVK^BRD '

PROJECT: Olin Corporation Site DATE: January 20, 1 993

CLIENT: Conestoga-Rovers & Associates, Inc. H-R FILE #: 92G29A ;

LOCATION: Wilrrington ELEVATION:

STATE: Massachusetts COUNTY: Essex LOG DATUM: Ground Level

INSTRUMENTATION: Mt. Sopris Series III CLIENT TD:

LOGGING GEOPHYSI CIST: Jeff Morm H-R TD: 1 45.9 feet

CLIENT REP: Jon Michel s STATIC WATER LEVEL: 2.7 feet

DRILLING CONTRACTOR: Soils Exploration Corp. DEPTH TO BEDROCK: 75 feet

COMMENTS: •*" PVC to 1 05 feet

(62brdtrrp.dbt) MW62BRD 1-20-93 HAGER-RICHTER
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(62brdtnp.dbt) MW62BRD 1-20-93 HAGER-RICHTER GEOSCIENCE



HAGER-RICHTER
GEOSCIENCE, NC.

8 INDUSTRIAL WAY, UNIT 0-1 0
SALEM, NH 03079

PHONE: 603 893-994-4

FAX: 603 893-831 3

DUAL TEMPERATURE

WELL:GW68BR

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilmington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Mt. Sopris Series III

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR: Soils Exploration Corp.

COMMENTS: 4" PVC to 26 feet

DATE: January 2O, 1 993

H-R FILE #: 92G29A

ELEVATI ON:

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 75.7 feet

STATIC WATER LEVEL: 8.1 feet

DEPTH TO BEDROCK: 21 feet

(m*68brtp.dbt) MW68BR 1-20-93 HAGER-RICHTER

, Temperature after j>umgin.q_ ^
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. Initial Temperature N
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HAGER-RICHTER
GEOSCIENCE, INC. ""ES™
PROJECT: Olin Corporation Site

CLIENT: Conestogo-Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mam

CLIENT REP: Jon Michds
DRILLING CONTRACTOR: Soils Exploration Corp.

COMMENTS:

CONDUCTIVITY

WELL:GW61BR

DATE: December 1 7. 1 992

H-R FILE #: 92G29A

ELEVATION:

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 91 .8 feet

STATIC WATER LEVEL: 4.7 feet

DEPTH TO BEDROCK:

(GW61BRSC.DAT) GW61 BR, Wilrrington, MA, 1 2-1 7-92, HAGER-RICHTER

Conductivity x, „ Conductivity

Ctnductivity
-*

Conductivity
0 iTrrtio/m 50 " 0 mrho/m

(GW61BRSC.DAT) GW61 BR, Wilrrington, MA, 1 2-1 7-92, HAGER-RICHTER
400



HAGER^ICHTER /,' 8 Î NDUSfRl AL WAY. UNI T D-1 0

;' ,.. SAl.EM, NH 03079

". ' 1 PHONE: (J03 893-9944

FAX: ^03893-^313

CpNDUCTlVIT-Y

'WELL:GW-7Gt> ;''

:,u*

PROJECT:Offin CorpprotTbn feite ;

CLIENT: Cpn^stoqa*-Rovers &t ,Associ
• -f i . j '• ' • ' . . • .

LOCATION: WiJrringtb^ " i ' •

STATE: Massachusetts i- COUNTY: .Essex

INSTRUMENTATION: Iconics EM'ig : '-' ~

LOGGING GEOPHYSldST: .Jeff Monn „- . . :
7 - - . : \.V'" '"' •

CLIENT REp: Jon Michels., _ • ; " " n __ „ • "*

DRILLING CONJBAGJOR: - SbUs ExplorcrfToh Corp.

COMMENTS;;iia(^C;:̂ ^-V •'-?.•.••-•--•• : .
,~*~.t:s"'—~.̂ <-•..; " •" " ' '

../ DATE: Au.gus/t TVl992

Inc. - ' • ' / ' H-R FILE #: ' 92C29 ^.-~

'-' ,'. ,'. . ELEVATION: 92.3 feet ' "f

• ' /" ;. L-OG DATUM:,, Grbund Level

• "CLIENT TD: 62 feet . -.
' .- H-R TD: 6j .03 fee.t r -^' >:'

: ,STATJ Cu WATER LEVEL:,11.74 fee,t

. .;.- :- ^.,DEPTH.TO;BEDROCK: opprox. 57 feel

7JK"

.- f'--^-'t}"''?;"~": ••

(70DFS.OAT) -7^^Tjftffi^% MA, 8-li-92,-HAQ£R:rRtCHT£R :

Conductivity aifter-purqinq ' 'Conductivity after purqinq -

; Copductivity after purqinq
x 0

'Conductivity after purqinq
.' - mrho/m 50 " ^Q ~ rmf-.o/mr .• "
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UMT D-1 0
SALEM, NH 03O79

CONDUCTIVITY

WELL.-GW-58D

PROJECT: Olin Corporation Site

CLIENT: Conesitoga—Rovers & Associates, Inc.

LOCATION: Wilmngton

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mam

CLIENT REP: Jan Mi chela

DRILLING CONTRACTOR: Soils Exploration Corp.

COMMENTS: 2 in. PVC

DATE: August 11.1992

H-R FILE #: 92G29

ELEVATION:

LOG DATUM: Ground Level

CLIENT TD: SO feet

H-R TD: 79.91 feet

STATIC WATER LEVEL: 1 7.9 feet

DEPTH TO BEDROCK: approx. 74 feet

(580FS.OAT) GW-58D. Wilmington, MA, 8-1 1 -92. HAGER-RICHTER
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HAGER-RICHTER ''̂ V^SS
GEOSCIENCEJNC. ™'SE^

CONDUCTIVITY ,

WELL:GW-62BR

PROJECT: Olin Corporation Site DATE: August 1 1 . 1 992
CLIENT: CaneEtogo-Rovers & Associates. Inc. H-R FILE #: 92C29
LOCATION: Wilrrington ELEVATION

STATE: Massachusetts COUNT": Essex LOG DATUM: Ground Level

INSTRUMENTATION: Geonics EM39 CLIENT TD: 1 0S feet

LOGGING GEOPHYSt CIST: Jeff Mom H-R TD: 1 OS 1 9 feet
CLIENT REP: JonMiehrts STATIC WATER LEVEL: 3.84 feet

DRILLING CONTRACTOR: Soils Exphxotion Corp. DEPTH TO BEDROCK: opprox. BO feet

COMMENTS: 2 in. PVC

. '

(62BRFS.OAT) GW-62BR, Wilrrington, MA, 8-11 -92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UNIT D-1 0
SALEM, NH 03079

PHONE: 603 893-9944
FAX: 6C3 893-831 3

CONDUCTIVITY

WELL: GW-42D

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilmington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

DATE: August 1 1 , 1 992
H-R FILE #: 92G29

ELEVATION: 84.4 feet

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 44.36 feet

STATIC WATER LEVEL: 3.37 feet

DEPTH TO BEDROCK: 39.0 feet

(42DFS-2.0AT) GW-42D, Wilmington, MA, 8-1 1 -92, HAGER-RICHTER

, Conductivity after purqinq ^ „ Conductivity after purqinq v
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 O
SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

CONDUCTIVITY

WELL:GW-42D

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilrrington

! STATE: Massachusetts COUNTY: Essex

j INSTRUMENTATION: Geonics EM39

; LOGGING GEOPHYSICIST: Jeff Monn

, CLIENT REP: Jon Michels

! DRILLING CONTRACTOR:

! COMMENTS: 2 in. PVC

DATE: August 1 1 . 1 992

H-R FILE #: 92G29

ELEVATION: 84.4 feet

LOG DATUM: Ground Level

CLIENT TD:

H-R TD: 44.36 feet

STATIC WATER LEVEL: 3.37 feet

DEPTH TO BEDROCK: 39.0 feet

Conductivity before purging
0 rmtio/m 400

(42D12.0AT) GW-42D, Wilmington,

Conductivit after purqinqItV
1' 0 rmtio/rh

8-11-92, HAGER-RICHTER

400



HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 O
SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

CONDUCTIVITY

WELL:GW-40D

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

DATE: August 1 2. 1 992

H-R FILE #: 92G29

ELEVATION: 86.4 feet

LOG DATUM: Ground Level

CLIENT TD: 45 feet

H-R TD: 44.73 feet

STATIC WATER LEVEL: 1 O.6 feet

DEPTH TO BEDROCK: 39.0 feet

(40DFS.DAT) GW-40D, Wilmington, MA, 8-1 2-92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UNIT D-1 0
SALEM. NH 03O79

PHONE: 603 893-9944
FAX: 503 893-831 3

CONDUCTIVITY

WELL:GW-44D

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilmington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

DATE: August 1 2, 1 992

H-R FILE #: 92G29

ELEVATION: 83.5 feet

LOG DATUM: Ground Level

CLIENT TD: 67 feet

H-R TD: 66.38 feet

STATIC WATER LEVEL: 5.94 feet

DEPTH TO BEDROCK: opprox. 67 feet

(440FS.DAT) GW-44D, Wilmington, MA, 8-1 2-92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UNIT D-1 0

SALEM. NH 03O79

PHONE: 603 893-9944
FAX: 603 893-831 3

CONDUCTIVITY

WELL:GW-45D

PROJECT: Olin Corporation Site
CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

DATE: August 1 1 , 1 992

H-R FILE #: 92G29

ELEVATION: 89.8 feet

LOG DATUM: Ground Level

CLIENT TD: 63.5 feet

H-R TD: 61.41 feet

STATIC WATER LEVEL: 8.90 feet

DEPTH TO BEDROCK: approx. 63 feet

(45D12.DAT) GW-45D, Wilmington, MA, 8-1 1 -92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 0
SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

CONDUCTIVITY

WELL.-GW-45D

PROJECT: Olin Corporation Site

CLIENT: Conestogo—Rovers & Associates, Inc.

LOCATION: Wilmington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

DATE: August 11 ,1 992

H-R FILE #: 92G29

ELEVATION: 89.8 feet

LOG DATUM: Ground Level

CLIENT TD: 63.5 feet

H-R TD: 61.41 feet

STATIC WATER LEVEL: 8.9O feet

DEPTH TO BEDROCK: appro*. 63 feet

(450FS-2.DAT) GW-45D, Wilmington, MA, 8-1 1 -92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 0
SALEM, NH 03079

PHONE: H03 893-9944
FAX: £103 893-831 3

CONDUCTIVITY

WELL.-GW-59D

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers &c. Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Miehels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

DATE: August 1 1 . 1 992

H-R FILE #: 92G29

ELEVATION: 85.2 feet

LOG DATUM: Ground Level

CLIENT TD: 65 feet

H-R TD: 64.69 feet

STATIC WATER LEVEL: 4.57 feet

DEPTH TO BEDROCK: approx. 60 feet

(59DFS.DAT) GW-59D, Wilmington, MA, 3-1 1 -92, HAGER-RICHTER
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UNIT D-1 O
SALEM, NH O3O79

PHONE: 603 893-9944

FAX: 603 893-831 3

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers &c. Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENT ATI ON: Geoni cs EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

CONDUCTIVITY

WELL.-GW-43D

DATE: August 11.1 992

H-R FILE #: 92G29

ELEVATION: 85.6 feet

LOG DATUM: Ground Level

CLIENT TD: 35 feet

H-R TD: 34.47 feet

STATIC WATER LEVEL: 7.62 feet

DEPTH TO BEDROCK: 29.0 feet

(43DFS-2.DAT) GW-43D, Wilmington, W

, Conductivity ofter purging ±
0 rrrrho/m 50 *

C .̂̂ ...

.

- ', . . : _ : . ,

p • • J•^•••:-.-"~

x Conductivity after purging „
* 0 mrho/rn 50
(430FS-2.0AT) GW-43D, Wilmington, M/

\, 8-1 1 -92, HAGER-RICHTER

„ Conductivity after purging s

_i

• o •

- o •

OJ
• o "

1
^ 8-

^ 0 nrrrho/m 400 '

""•••> : : :

\ :
I..:....:....:....:....

: :-^

fc*-^^"^----*

. Conductivity after purging .
0 mrrho/m 400 ?

11-92, HAGER-RICHTER



HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT O-1 0
SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

PROJECT: Olin Corporation Site

CLIENT: Conestoga—Rovers &c Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

CONDUCTIVITY

WELUGW-36

DATE: August 1 2. 1 992

H-R FILE #: 92G29

ELEVATION: 84.3 feet

LOG DATUM: Ground Level

CLIENT TD: 37 feet

H-R TD: 38.O9 feet

STATIC WATER LEVEL: 5.4 feet

DEPTH TO BEDROCK: 36.5 feet

(36FS.DAT) GW-36, Wilmington, MA
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY. UNIT D-1 O

SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

PROJECT: Olin Corporation Site
CLIENT: Conestoga—Rovers & Associates, Inc.

LOCATION: Wilrrington

STATE: Massachusetts COUNTY: Essex

INSTRUMENTATION: Geonics EM39

LOGGING GEOPHYSICIST: Jeff Mann

CLIENT REP: Jon Michels

DRILLING CONTRACTOR:

COMMENTS: 2 in. PVC

CONDUCTIVITY

WELUGW-43D

DATE: August 11 ,1 992

H-R FILE #: 92G29

ELEVATION: 85.6 feet

LOG DATUM: Ground Level

CLIENT TD: 35 feet

H-R TD: 34.47 feet

STATIC WATER LEVEL: 7.62 feet

DEPTH TO BEDROCK: 29.O feet

(45D12.DAT) GW-43D, Wilmington, M/
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[6W-62BR1

": PLATE 2
, '.CONDUCTIVITY LOGS

SUPERIMPOSED ON SITE PLAN
; -,'OLiN CORPORATION SITE
WILMINGTON, MASSACHUSETTS

File 92G29r- v August, '1992

Base plan provided by Conestoga-Rovers k Associates
HAGER-RICHTER GEOSCIENCE, INC.

8 Industrial Way, D10
Salem, New Hampshire 03079
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PLATE 2
CONDUCTIVITY LOGS

SUPERIMPOSED ON SITE PLAN
OLIN CORPORATION SITE

WILMINGTON, MASSACHUSETTS

File 92G29A
—~—

January, 1993

HAGER-RICHTER GEOSCIENCE, INC.
8 industrial Way, D10

Salem, NH 03079
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APPENDIX J

MAIN STREET PRIVATE WELL SAMPLING

PROTOCOL AND ANALYTICAL REPORTS



CORPORATION
Environmental

Public
Affairs

FOR Y O U R INFORMATION

Notes From Wilmington Trip
9/14/91 - 9/16/91

Home Sampling Program.
Discussions With Local Officials.

S. ]. Barbee - New Haven
D. L. Cummings - Charleston
R. J. Horn - Charleston
S. G. Morrow - Charleston
T. P. O'Brien - Easton
A. D. Rheingold - Stamford
D. H. Brewer - Cleveland
L. E. Gaza - Stamford
W. H. Werfelman - Stamford

Curt M. Richards
Environmental Public Affairs

Recycled Paper -
Protecting our resources tor the next generation



Client: Olin Chemical 26-Sep-91

Division
•££- 000031

Laboratory Fortified Sample Matrix (LFM) Results

Volatile Organics by GC/MS Method 524.2

Water Matrix

Date of Analysis: 09-20-91
ABB Sample Number Spiked: 91259-014

Compound
1,1,1 ,2-Tetrachloroethane
Ethylbenzene
m-t-p-Xylene
Bromoform
o-Xylene
Styrene
1 , 1 ,2,2-Tetrachloroethane
1 ,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene
1 ,3-Dichlorobenzene
p- Isopropyltoluene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
n-Butylbenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1 ,2,3-Trichlorobenzene
2,4,4-Trimethyl-l-pentene
2,4,4-Trimethyl-2-pentene

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike
Cone.

2.00

2.00
4.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Sample
Measured

COM.

0.19

LFM

Measured
Cone.

3.13
2.50
5.95
3.39
2.88
2.32
3.24
2.68
2.84
2.63
3.16
2.46
1.88
3.06
2.85
2.78
2.74
2.36
2.55
2.13
3.33
1.97
2.20
2.21
1.51
2.81
2.83
2.59
2.53

LFM

*
Recovery

157
125
149
170
144
116
162
134
142
132
158
123
94

153
143
139
137
118
128
97

167
98.5
110
111

75.5
141
142
130
127

Recovery
An*f ntunry

R«nge (%)~
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

These acceptance criteria are for advisory purposes only, and are not lo be utilized as sample validation
criteria.



Client: Olin Chemical 26-Sep-91

ABB

ABB Sample No. Duplicated:

^^tvm^^^^-^^ii
(̂ l̂ t̂iiî î(î ^^^^ '̂:̂ ;̂

Sample Duplicate Results

Volatile Organics by GC

Water Matrix

91245014

Compound*
Methylene chloride

1 ,4-Dichlorobenzene

Units
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Sample
Cone.

0.54B
0.19

Sample
Duplicate

Cone.
0.4SB

0.14

Average
Cone.

0.49

0.16

RPD

<*>
18.0

30.0

RPD
Acceptance
Range (%)

* Only positive results have been included. The remaining compounds were below the laboratory Practical Quantitation

Limits.
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t i l
Client: Olin Chemical

I I
20-Sep-91

ABB Environmental

Methods, Chronology of Analysis and Method Blank Results

Semivolatile Organics by GC/MS Method

Water Matrix

625

CHRONOLOGY
ABB

Sample Nos.
91259009
91259010
91259011

91259011DUP
9 125901 IMS

91259012
r\ f\cf\f\ i **
y t*.J7\JiJ

91259014

Date
Received
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
i £ r» r\i
iu~OC|jt~~y i

16-Sep-91

Date
Extracted
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
n o AI
1 / ~*}&l)~~y 1

17-Sep-91

Date
Analyzed
17-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18 Sep 91
18-Sep-91

Dilution
Factor «v

.0

.0

.0

.0

.0

.0
1.0
1.0

o;

-I'1'

i:

i-.

: •:

ABB
Sample Nos.

91259015

Date
Received
16-Sep-91

Date
Extracted
17-Sep-91

Date
Analyzed
18-Sep-91

Dilution
Factor «v

1.0

METHOD BLANK RESULTS*
Compound Cone. (ug/L)

Only positive hits have been included. The remaining compounds were not detected.

The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis.

The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed

al 20% its reported concentration.

000036



Client: Olin Chemical 20-Sep-91

Date of Extraction:
Date of Analysis:

Laboratory Control Sample Results

Semivolatile Organics by GC/MS

Water Matrix

13-Sep-91
18-Sep-91

Compound

Phenol

2-Chlorophcnol

1 ,4-Dichlorobcnzeae

N-Nitroso-di-n-propylamine
1 ,2,4-Trichlorobenzene

4-Chloro-3-methylphenol

Acenaphthene

4-Nitrophenol

2,4-Dinitrotoluene

Pentachlorophenol

Pyrene

Unfa

ug/1

ug/1

ugA

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

Spike

Cone.

200
200
too
100

100

200

100

200

100

200

100

LCS

Moaiurcd

Cone.

86.8

156

52.1

67.8

48.9

150

66.1

53.4

, 54.2

184

76.5

LCS Dup.

Measured

Cone.
73.6

149

49.7

67.9

50.5

149

64.8

44.0

58.0

156

63.3

LCS

% • '
Recovery

43.4

78.0

52.1

67.8

48.9

75.0
66.1

26.7

54.2

92.0

76.5

LCS Dup.

% • •
Recovery

36.8

74.5

49.7

67.9

50.5

74.5

64.8

22.0

58.0

78.0

63,3

Recovery

Acceptance

Range {*)*

5-112

23-134

20-124

3-125

44-142

22-136

47-127

D-132

39-139

14-150

52-115

RPD

(»)"'•
16

4.6

4.7

0.1

3.2

0.7

2.0

19

6.8

16

*19

RPD

Acceptance

Range (*)*
0-23

0-29

0-32

0-34

0-28

0-37

0-28

0-47

0-22

0-42

0-18

These limits are for advisory purposes only, and are not to be used as sample validation criteria.
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Client: Olin Chemical 20-Sep-91

ABB Sample No. Duplicated:

ABB Environmental ,
Analytical Laboratory Services Diviskm

Quality Control Report :

Sample Duplicate Results

Semivolatile Organics by GC/MS

Water Matrix

91259011

Compound*
No compounds detected.

Units
ug/L
ug/L
ug/L
«g/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Sample
Cone.

Sample
Duplicate

Cone,
Average
Cone.

RPD

<*)

1RPD
Acceptance
Range (%)

0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20

* Only positive results have been included. The remaining compounds were not detected.

ND = Not detected.

NC = Not calculated; relative percent difference is not calculated for sample results less than the PQL

Because of the large uncertainty associated with measurements made near the detection level, the acceptance
range for relative percent difference for duplicate measurements at such a low concentration is 0-100%.
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Client: Olin Chemical 20-Sep-91

Matrix Spike/Matrix Spike Duplicate Results

Semivolatile Organics by GC/MS

Water Matrix

ABB Sample No. Spiked: 91259011

Compound

Phenol
2-Chlorophcnol

1 ,4-Dichlorobenzene

N-Nitroso-di-n-propylnminc

1 ,2,4-Trichlorobenzene

4-Chloro-3-methylphenol

Acenaphthene

4-Nitrophenol

2,4-Dinitrotoluene

Pentachlorophenol

Pyrene

Units

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1
ug/1

ug/1

Spike

Cone,

192

192

96.0

96.0

96.0

192

96.0

192

96.0

192

96.0

Sample

Cone,

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

MS

Measured
Cone.

69.3

137

67.8

80.3

68.1

128

80.0

61.4

72.3

103

69.2

MSD

Measured

Cone.

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Theoretical

Sample Spike
Cone.

192

192

96

96

96

192

96

192

96

192

96

MS
%

Recovery

36.1

71.4

70.6

83.6

70.9

66.7

83.3

32.0

75.3

53.6

72.1

MSD

*
Recovery

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Recovery
AaV*iMli«MMt

Range (*)
12-89

27-123

36-97

41-116

39-98

23-97

46-118

10-80

24-96

9-103

26-127

RPD

<*)
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Acctytance
Range <*)

0-42

0-40

0-28

0-38

0-28

0-42

0-31

0-50

0-38

0-50

0-31



• • • I
Client: Olin Chemical

I I

26-Sep-91

- -

Methods, Chronology of Analysis and Method Blank Results

IVsliciiles/PCMs liy <JC Mclhod 509A

Soil/Solid Matrix

CHRONOLOGY
ABB

Sample Nos.
9 1 259009
91259010
9I2590M
9125901 I D U I >
9125901 IMS
91259012
91259013
91259014

Date
Received
!6-Sep-9l
!6-Sep-9l
16-Sep 91
16 Sep 91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
Extracted

!7-Sep-9l
!7-Sep-9l
!7-Sep-9l
17 Scp 91
!7-Sep-9l
!7-Sep-91
17-Sep-91
17-Sep-9l

Date
Analyzed

!8-Sep-9l
18-Sep-91
l8-Sep-91
18 Scp 91
l8-Sep-9l
l8-Sep-91
I8-Sep-91
19-Sep-91

Dilution
Factor~

.0

.0

.0

.0

.0

.0

.0

.0 :ii:

ABB
Sample Nos.

91259015

Date
Received

l6-Sep-91

Date
Extracted

!7-Sep-9l

Date
Analyzed

18-Sep-91

Dilution
Factor ~

1.0

METHOD BLANK RESULTS*
Compound

None

Cone, (ug/kg)

Only positive hits have been included. The remaining compounds were below the laboratory Practical Quantitation Limits.

The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis.
The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed

at 20% its reported concentration.
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Client: Olin Chemical 26-Sep-91

oratp^^^yî ^ |̂|||l|l
Quaiity':Cont^Re^

Laboratory Control Sample Results

Pesticides/PCBs by GC

Date of Extraction:
Date of Analysis:

09-17-91
09-18-91

Water Matrix

Compound
gamma-BHC (Lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
4,4'-DDT

Units
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l

Spike

Cone.

0.2

0.2
0.2
0.5
0.5
0.5

LCS

Measured

Cone.

0.149
0.156
0.122
0.458
0.488
0.501

LCSDup.

Measured

Cone.

0.168

0.178
0.140
0.501
0.538
0.546

LCS
%

Recovery

74
78
61
92
98

100

LCS Dup.
%

Recovery
84
89
70

100
110
109

Recovery

Acceptance

Range (*)*

32-127

34-111
42-122
36-146
30-147
25-160

RPD

<*)
13.0
13.0
14.0
8.0

12.0
9.0

RPD
Acceptance

Range (*)»

0-23

0-20

0-21
0-38
0-37
0-36

* These limits are for advisory purposes only, and are not to be utilized as sample validation criteria.
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Client: Olin Chemical

I I

26-Sep-91

ABB Sample No. Duplicated:

ABB Environmental

Sample Duplicate Results

Pesticides/PCBs by GC

Water Matrix

91259011

Compound* Units
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Sample
Cone.

<

Sample
Duplicate

Cone.
<

Average
Cone.

RPD

(*)

RPD
Acceptance
Range (%)

* Only positive results have been included. The remaining compounds were below the laboratory Practical Quantitation
Limits.

OOOQ4*''



Client: Olin Chemical 26-Sep-91

!̂ ^3|î (̂ ^

Matrix Spike/Matrix Spike Duplicate Results

Pesticide/PCBs by GC Method 608

Water Matrix

ABB Sample No. Spiked:

Compound

gamma-BHC (Lindane)

Heptachlor

Aldrin

Diddrin

Endrin

4,4'-DDT

UoiU

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Spike

Cone.

0.2

0.2

0.2

0.5

0.5

0.5

Sample

Cone.

<

<

<

<

<

<

MS

Measured

Cone.

0.135

0.143

0.114

0.403

0.433

0.42

MSD

Measured

Cone.

NA

NA

NA

NA

NA

NA

Theoretical

Spiked Sample

Cone.

0.2

0.2

0.2

0.5

0.5

0.5

MS

%

Recovery

68.0

72.0

57.0

81.0

87.0

84.0

MSD

%

Recovery

NA

NA

NA

NA

NA

NA

Recovery

Acceptance

Range <*)

32-127

34-111

42-122

36-146

30-147

25-160

RPD

<*)
NA

NA

NA

NA

NA

NA

Acceptance

Range (*)

0-30

0-30

0-30

0-30

0-30

0-30

NA = Not applicable.
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Client: Olin Chemical

I I

26-Sep-91

%Yu r̂ag^ |̂̂ ^^J^
£^̂ -": î(̂ î ]iî '̂;i!i

V." xv/::v::x-x::-:^:::-::>x:x"x::::::::::^^

Methods, Chronology of Analysis and Method Blank Results

Herbicides by GC Method 509B

Water Matrix

CHRONOLOGY
ABB

Sample Nos.
91259009
91259010
91259011
91259011DUP
9 125901 IMS
91259012
91259013
91259014

Date
Received
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
i £. e»__ niiu~oop-y i

16-Sep-91

Date
Extracted

17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17 Sep 91
17-Sep-91

Date
Analyzed
23-Sep-91
23-Sep-91
24-Sep-91
24-Sep-91
24-Sep-91
24-Sep-91
24 Sep 91
24-Sep-9l

Dilution
Factor"*

.0

.0

.0

.0

.0

.0
i r\
1 .U

1.0

'i

.'.'.•

!::;::

:o:

ABB
Sample Nos.

91259015

Date
Received
16-Sep-91

Date
Extracted

17-Sep-91

Date
Analyzed
24-Sep-91

Dilution
Factor*^

1.0

METHOD BLANK RESULTS*
Compound Cone. (ug/L)

* Only positive hits have been included. The remaining compounds were below the laboratory Practical Quantitation Limits.

~ The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis.
The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed

at 20% its reported concentration.
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Client: Olin Chemical 26-Sep-91

Column:
Date of Extraction:
Date of Analysis:

DB-608
09-17-91
09-24-91

ABB Environmental
Analytical Laboratory Services Division'' ''

Laboratory Control Sample Results

Herbicides by GC Method 509B

Water Matrix

Compound

2,4-D Methyl Ester
Silvex Methyl Ester

Uniu
ug/1
ug/1

Spike

Cone.

5.0

5.0

LCS

Measured

Cone.

2.14

1.81

LCS Dup.

Measured

Cone.

4.00

2.88

LCS

%

Recovery

43
80

LCS Dup.

%

Recovery

36
58

Recovery

Acceptance

Range (»)*

25-125

25-125

RPD

<*)

RPD

Acceptance

Range (*)»

0-50

0-50

These limits are for advisory purposes only, and are not to be utilized as sample validation criteria.

O00045
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Client: Olin Chemical 26-Sep-91

• - . . . • . ..- •.-.-.•• -• '. -:.":. . : . , .•:':•"• ~& ZfZ^'-^fr'&fM

Analytical Laboratory Services Division
.•:..• : -:••'. /.;-: ..':.:V:'::," : •• *>•"•"&&'•''?.•:?' ^ ' t't & • ̂ ^M^^- .̂̂ ^1

;:fa:HOT

Matrix Spike/Matrix Spike Duplicate Results

Herbicides by GC Method 509B

Column:

Date of Extraction:

Date of Analysis:

DB-608

09-17-91

09-24-91

ABB Sample No. Spiked: 91259011

Water Matrix

Compound

2,4-D Methyl Ester

Silvex Methyl Ester

Unitt

ug/L
ug/L

Spike
Cooc.

5.0
5.0

Sample

Cone.
<

<

MS

Measured
Cone.

4.08
3.81

MSD
Meuuted

Cone.
NA
NA

MS
%

Recovery
82.0

76.0

MSD

*
Recovery

NA
NA

. Recovery
AccmtAfMA

Range (*)*
25-125

25-125

RPD

(*)
NA
NA

RPD
Acceptance
Range (»)*

0-50

0-50

* These limits are for advisory purposes only, and are not to be utilized as sample validation criteria.

NA = Not applicable.

ooooir>



Client: Olin Chemical 26-Sep-91

Quality Control Report

Sample Duplicate Results

Herbicides by GC Method 509B

Water Matrix

ABB Sample No. Duplicated: 91259011

Compound* Units
ug/L

ug/L

Sample
Cone.

Sample
Duplicate

Cone.
Average
Cone.

RPD

<*)

RPD
Acceptance
Range (%)

0-20
0-20

* Only positive results have been included. The remaining compounds were below the laboratory Practical Quantitation Limit.

ND = Not detected.

NC = Not calculated; relative percent difference and average concentration are not calculated for sample results less
than the PQL.

Because of the large uncertainty associated with measurements made near the detection level, the acceptance
range for relative percent difference for duplicate measurements at such a low concentration is 0-100%
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O0004&

ANALYSIS REQUEST FORM

Client Information: Name fegi \ft-Ut

Company 0 Ti

Mailing Adddress

Purchase Order/Job Number

Where to Send Report H Directly to Client

DABB-Name

Analyses Requested By:
Technical Project Professional

Approved By: Pr0]ect Manager

Date
Lab Location
Results Due
Client LD. No.

D So lid Waste Data File
D Data Documentation Req'd

mered in Computer

H.Q I 1
uin I I

Type of Sample J
List Any Hazards

DFiHered in Field SI Non-Filtered

Additional Information or Special Procedures

SPECIAL
PROCEDURE

VM
tt DO P. f \ \ \

if

C5rC/^\5

Sample Identification Lab Numbers Date Sampled Samplitd By Analyses Required

K

MH
CM~''F"'WQ

pH/T05;T/rAy

- Sh A^ CA Ph 5* T
irP- Bo NT, A

fcft M
y v

- Ha

K . Sonrv
Duplicate.)

DW3 K .

K . NeJion

Tr.9- O9 K io DW fsaM- .a - MDU>Tt*\p..

addi+icooi ABB Environmental Services,
Page_l—of-OH-62

collected • n
ava«\ab»e .
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CHAIN OF CUSTODY RECORD

//**"

IS
15° °
T"

1 •:Nk-
I"?
REUNQUISHED BY: (SIGNATURE) TEmME

m~

RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE)

HED BY: (SIGNATURE) TEATI RECEIVED BY: (SIGNATURE) REUNQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE)

RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED FOR DISPOSAL BY.
(SIGNATURE)

DATE/TIME REMARKS

000049
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Sample Receiving Documentation
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Clionl:

Sample Receiving Documentation

All!) I'.iiviiniiihciilni
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Diiie
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ChilhbC

Present
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Checked

J
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i
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Client: Co f̂

Sample Receiving Documentation

AlMJ Hnviionhu'iiliii
Sample Numbers Received Ocsciipiion
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Checked

o? vfe-9 / XfiT _A"?
A/J?

/J&V A/-9

i
A/ff

NQ

Uf)

I f ff f I f I I f



• t
Clienl:

AIW HhViiomhciitnl

Sample Receiving Documentation

Alll) I'livitofifhriilfli
Srtmple Niimtwrs Received

Mali!*
Dcsctipiion Receipt

Chili* of
ctokiy
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Notes

Wilmington, MA Trip

9/14/91 - 9/16/91

Story Line:

o Conducting groundwater study.
o Property access problems with Altron.
o Wednesday, received data from well on Harwick property. High

readings of chromium, sulfates, chlorides, & ammonia,
o Consultant immediately sought more information on Altron wells

(drillers in area). Now has 3 wells with capability of 150
gallons/minute,

o Discovered 1977 Altron found "green water" at 67 feet. At 30
feet water clean,

o Discovered 5 homes not on city water system on Main Street (1000
feet from Site).

o Need to sample private wells to determine if any contamination,
o Expedited analysis - results to be available Friday/Saturday.

Residences On Private Hells:

Gennaro Grasso (508) 658-4450
885 Main Street

o Emino Cavelle - mother-in-law.
o Sophisticated well water treatment system - adjusts pH, removes

iron, filters.
o Tests water couple of times a year. pH has been at 5.5.
o Two wells. Well approximately 30'deep. Well 15 - 20 'deep for

outside use.
o Permission to sample Monday 9/16 9 2:30.
o Sampled kitchen sink and outside faucet,
o Sample 4 & 4A (inside)
o Sample 5 & 5A (outside - 2nd well)

Charles Splnazola (508) 658-3296
887 Main Street

o Doesn't use residence well. Well collapsed.
o 2nd well at trailer. Use bottled water for drinking.
o Has 3 monitoring wells on property for 21E test for property

transfer. All determined clean by MassEPA.
Have CRA determine requirements for 21E?? Information on 21E
public?? (Mike Bellotti)

o Permission to sample Monday 9/16 @ anytime,
o Sampled outside faucet at trailer,
o Sample 1 & 1A



Jas Hontague (508) 658-2123
889 Main Street

o Michelle - granddaughter lives at resident with Traci Daston.
o Use bottled water for drinking.
o Permission to sample Monday 9/16 9 4:00.
o Sampled kitchen sink faucet.
o Sample 6 & 6A

Michael A. Gatta (617) 933-7188
911 Main Street

o Attorney - In Trust for family.
o Rental property.
o Bob Cowers / Dave Craigie / Chuck Mclssac (M.W. Carr) tenants.
o Use bottled water.
o Permission to sample Monday 9/16 03:00.
o Sampled outside faucet. Michael Gatta observed sampling.
o Sample 3 & 3A

Marvin H. Greenberg (617) 933-7360
919 Main Street

o Attorney.
o Peter Spinazola (617) 935-0041 co-owner (Anchor Body Shop).
o Rental property.
o Diane Cote (508) 658-7450 / Mrs. Carnale tenants.
o Use bottled water for drinking/cooking.
o Permission to sample Monday 02:30
o Sampled upstairs kitchen sink faucet.
o Sample 2 & 2A

Discussions With Town Officials:

Michael Clara, Wilmington Town Manager

o Appreciated notification of activities.
o Wondered why we miss homes on first search.
o Concerned about MassDEP communication.
o Offered to help as intermediary with Altron. Had no success.
o Stated no need to communicate with other officials except Health &

Conservation at this time,
o Wanted to hear results as soon as available.

Greg EHckson, Director of Health, Town of Wilmington

o Appreciated notification of activities.
o Offered any assistance that he could bring to the situation.
o Provided lead on Michael Gatta.
o Requested sampling analysis when available.



Eileen Chabot, Conservation Administrator, Wilmington Conservation
Commission

o Appreciated notification of activities.
o Expressed delight because "01 In now keeps the Conservation

Commission Informed",
o Stated It was "nice" to work with our contractor because they

"did the job right" and "didn't leave the Site looking a mess
when they left".

Follow-up:

o Will travel to Wilmington Friday 9/20 to Implement communication
strategy,

o Have committed to residents that I will provide a verbal
communication of the results either Friday evening or Saturday
morning,

o Have committed to Town Manager to provide Information as soon as
available and no later then Friday,

o Have committed to Director of Health and Conservation
Administrator to communicate on Friday,

o Have requested that Environmental Remediation communicate with
HassDEP about activities.

—*r o Have requested Environmental Remediation Investigate Mass 21E.
o Have been told by Legal that TOSCA Notification Is not needed,
o Have suggested that Altron response to Town Manager be discussed

at Site Team meeting Thursday 9/19.



AIM!
lM» 7 19-1

ASEA 5ECWN BOVERI j.
September 26, 1991 I. « /i^

Mr. Michael Bellotti
Olin Chemicals
PO Box 248
Lower River Road
Charleston, TN FILE COPY

Subject: Domestic Well Analysis

Enclosed ar the Reports of Analysis for the six Domestic Wells Sampled on September 16, 1991. During
our data review it was noted that the Surrogate Recovery for two wells did not meet our QC criteria.
Consequently, we are re-extracting and rerunning these samples. Additionally a computer file corruption
has made it impossible to report the surrogate recovery for another sample. This sample will be re-run
with the other samples. In all cases no herbicides were detected. We will report the results of these re-
runs as soon as they are available.

If you have any questions, please do not hesitate to call me.

Sincerely,

ABB Environmental Services, Inc.

Willard C. Warren, Director
Analytical Laboratory Services

cc: R. Rozene
D. Cameron

ABB Environmental Services, Inc.

Analytical Laboratory 340 (>,,-.'V Road Telephone (207) 874-2400
Poo' < : > • • . , ,. BT« 720 Fax (207) 775-4029
Wr-,:rr... -r Maine 04092



ABB ENVIRONMENTAL, INC.
ANALYTICAL LABORATORY SERVICES

340 COUNTY ROAD NO. 5
P. 0. BOX 720

WESTBROOK, ME 04092
(207)874-2400/FAX(207)775-4029

OLIN CHEMICAL
ATTNt MIKE BELLOHI
LOWER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11963

PAGE 1

CLIENT SAMPLE ID DW1 DU1A
ABB SAMPLE ID 91259009 91259010
DATE RECEIVED 9/16/91 9/16/91

COLIFOPMC. FECAL < i < :i
COLIFORMS. TOTAL < 1 < 1
PH ''LABORATORY? 6.7 6.1
RESIDUE. FILTERABLE eras) 120 120
SODIUM. TOTAL 17 17
BARIUM. TOTAL < 0.005 < 0.005
IRON. TOTAL 1.2 i.:>
MANGANESE. TOTAL 0.72 0.7IJ
ALUMINUM TOTAL < 0.10 < 0.10
CHRGMTU*. HEXA"ALENT < 0,010 < o.oio
ARSENI". TnTAL < 0.005 < 0,005;
BEF^LI''*. TOTAL < 0,015 < 0,015)
CAP*!"*. 'nTAL < 0.002 < 0.00:i
CHF:0«r>. TOTAL < 0.015 < 0,01'J
COPPER, TOTAL 0.039 G.036
LEAD. TOTAL < 0.005 < 0,005
THALLIUM. TOTAL < 0.005 < 0.0055
NICKEL, TOTAL \ 0.040 < 0.040
SILVE?. TOTAL < 0,015 < 0.015
ZINC, TOTAL < 0.025 < 0,025
ANTIMONY, TOTAL < 0.005 < 0,005
SELENIUM. TOTAL < 0.005 < 0.005
MERCURY, TOTAL < 0.20 < 0.20
CHLORIDE 21 21
CYANIDE. TOTAL < 20 < 20
FLUORIDE < 0.20 < 0.20
AMMONIA, AS N < 0,10 < 0.10
NITROGEN. TOTAL KJELDAHL < 0.10 O.ltt
NITRATE:. AS N 0.29 o.2<.
SULFATE 16 16

ETHYLENE DIBROMIDE

ETHYLENE DIBROMIDE < 0.2 ( 0.1!

1,2-DIBROMO-3-CHLOROPROPANE

1.2-DIBROMO-3-CHLOROPROPANE < 0.5 <

PESTICIDES 6 PCB'S SURROGATE RECOVERY

2,4.5,6-TETRACHLORO-META-XYLENE 140

PRIMARY DRINKING UATER STANDARDS PEST,

EHHF1N
LINDANE
METHOXYCHLOF:

< 1 <
^ 1 <
< 1 <

0.5

110

UNITS
/100 ML
/100 ML

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
MG/L
UG/L
MG/L
MG/L
MG/L
MG/L
MG/L

UG/L

UG/L

UG/L
UG/L
UG/L



QLIN CHEMICAL
ATTN: MIKE BELLOTTI
LOWER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11963

PAGE 2

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DU1
91259009
9/16/91

DU1A
91259010
9/16/91

PRIMARY DRINKING WATER STANDARDS PEST. (CONT)

TOXAPHENE < 1 < 1

DRINKING WATER SURROGATE RECOVERY - PEST

2,4.5.6-TFTRACHLORO-META-XYLENE 100 95

PRIMARY DRINKING WATER STANDARDS HERB.

2,4-D
2.4:5-TP(SILVEX)

2,4-DP

10
1

DRINKING WATER SURROGATE RECOVERY - HERB

26

DRINKING WATER VOLATILES

BENZENE
BROMQBENZENE
BROrtOCML OROMETHANE
BROtfODICHLGROrlETHANE
BROMOFOF*
BROMOMETHANE
N-BUTYLBEN7ENE
SEC-BUTYLPENZENE
TEFT-BUTYLBENZENE
CARBON 7ETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOPOMETHANE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
DIBPOMOCHLOROMETHANE
1 ,2-BIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
DIBROMOMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
PICHLORODIRJJOP.OMETHANE
!.1-I'!CHLOP.OETHANE
1-2-DICHLOROETHANE
1.1-niCHLOROETHENE
CIS-!,2-DICHLORQETHENE
TRANS- 1 .2-DICHLOROETHENE
1,2-DICHLOROPROPANE
1.7-DICHLOROPROPANE
2.2-DlCHiJPOPRQPANE
1.1-PICHLOROPROPENE
CIS- i , 3-IiICHLOROPROPENE
TRANS- 1 . 3-DICHLOROPROPENE
ETHYLBENZENE
HEXACHLOROBUTAIiIENE
ISOPROPYLBENZENE
4-ISOPROpYLTQLUENE
METHYLENE CHLORIDE

10
1

30

STYRENF
1 i 1 . 1 , 2-TETRACHLOROETHANE
1.1.2, 2-TETP.ACHLOROETHANE

<
<
(
<
<
<
<
<
<
(
<
<
<
<
(
<
<
<
{
<
<
<

<̂
<
<
<
<
{
<
\
<
<
<
{
t
JB
<
<
B
JB
<
<
{
<

0,06
0.05
0.16
0.21
0.17
0,16
0.08
0.05
0.06
0.12
0.05
0.13
0.16
0.18
0.11
0.1

0.19
0.85
0.11
0.18
0.1
0.1
0.1

0.21
0.11
0.1

0,19
0,22
0.2

0,12
0.14
0.27
0.12
0.14
0.11
0,1

0.10
0.04
0.08

1,2
0.05
0.07
0.12
0,11
0.17

< 0,06
< 0.05
< 0.16
< 0.21
< 0.17
< 0.16
< 0.08
< 0.05
< 0.06
< 0,12
< 0.05
< 0.13
< 0.16
< 0.18
< 0,11

0,1
< 0.19
< 0.85
< 0.11
< 0.18
< 0.1
< 0.1
< 0.1
< 0.21
< 0.11
< 0.1
< 0.19
< 0,22
< 0.2
< 0.12
< 0.14

0.27
< 0,12
< 0.14
< 0.11
< 0.1
< 0.12
< 0.04
< 0.08
B 0.87
JB 0.05
< 0.07
< 0.12
< 0.11
< 0,1?

UNITS

UG/L

UG/L
UG/L

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L



OLIN CHEMICAL
ATTN: MIKE BELLOTTI
LOWER RIVER' RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11963

PAGE 3

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

WINKING UATER VOLATILES

TETRACHLORQETHENE
TOLUENE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TPICHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROPROPANE
1,2,4-TRIMETHYLBENZENE
1,3.5-TRIMETHYLBENZENE
VINYL CHLOF;IDE
0-XYLENE
M-XYLENE / P-XYLENE

DW1
91259009
9/16/91

0,04
0,13
0,11
0.06
0,1
0.2
0,1

0.13
0,18
0.08
0.02
0.25
0.16
0.22

JB

DU1A
91259010
9/16/91

(CONT)

( 0.04
<: 0.1:5
( 0.11
( 0,0<S
( 0.1
( Q.2
( 0.1
! O.i:5
( 0.1(3
; o.oo
! 0.07
! 0.2ii
: o.id
; o.zi

VOLATILE SURROGATE RECOVERY
C|-BRWOFLUOROBENZENE
1.2-DICHLOROBENZENE-D4

71
44** 44 **

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS

BENZOL FLUOR ANTHENE
BENZOdOFLUORANTHENE
CHRYSENE
BENZO<A)ANTHRACENE
ANTHRACENE
PHENANTHRENE
ACENAPHTHYLENE
ACENAPHTHENE
BENZO(A)PYRENE
BIS'. 2-CHLOROETHYL) ETHER
BIS'2-CHLOROETHOXY)METHANE
BIS(2-CHLOROISOPROPYL)ETHER
BUTYL BENZYL PHTHALATE
DIETHYLPHTHALATE
DIMETHYLPHTHALATE
FLUORANTHENE
FLUORENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROBUTABIENE
HEXACHLOROETHANE
INDENO',1,2,3-CD)PYRENE
ISOPHORONE
N-NITROSCD!-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
N-NITROSODIMETHYLAMINE
NITROBENZENE
4-CHLOF-0-3-METHYLF-HENOL
PYRENE
BENZO(GHI)PERYLENE
1,2-niCHLOROBENZENE
1,2.4-TRICHLOROBENZENE
DIBENZO(A,H)ANTHRACENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-CHLORONAPHTHALENE
2-CHLOROPHENGL
2-NITROF-HENOL
DI-N-OCTYLPHTHALATE
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL

10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <
10 <

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

X
X

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW1
91259009
9/16/91

DU1A
91259010
9/16/91

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS (CONT)

2,4-DINITROTQLUENE
2,4-DINITROPHENOL
2.4,6-TRICHLOROPHENOL
2.6-DINITROTOLUENE
3,3-DICHLOROBENZIDINE
4-BP.OMOPHENYL PHENYL ETHER
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
2-METHYL-4,6-DINITROPHENOL
PHENOL
NAPHTHALENE
PENTACHLOROPHENOL
P IS (2-E7HYLHEXYL) F-HTHALATE
DI-N-BUTYLPHTHALATE
BEN2IDINE
HEXACHLOROBENZENE
1.2-DIPHENYLDRAZINE

< 10 <
< 50 <
< 10 <
< 10 <
< 20 <
< 10 <
< 10 <
< 50 <
< 50 <
< 10 <
< 10 <
< 50 <
< 10 <
< 10 <
< 50 <
< 10 <
< 10 <

10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

SEMIVOLATILE SURROGATE RECOVERY

2-FLUOPCPHENOL
PHENOL-D5
NITROBENZENE-US
2-FLUOROPIPHENYL
2.4.6-T'IPROMOPHENOL
TERPHEN\L-D14

43
25
74
83
70
74

37
22
72
80
59
78

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

X
X
X
X
X
X

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION
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J = Indicates an estimated value. The analyte was detected in the sample at
a concentration greater than the measured detection limit but less than
the laboratory's Practical Quantitation Level.

B = Analyte was detected in the laboratory method blank analyzed
concurrently with the samples.

Please refer to the Quality Control Report for method blank compound
concentrations.

** Surrogate recovery does not meet internal QC criteria. Insufficient
sample remained for reanalysis.
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

RE5IDJ' (TDS)

IRON. "TAl
~, TOTAL
, TDTAL

"•'f TOTAL
'. TC'AL
i*. TOTAL

COFFEP. TOTAL
LEAIi. TOTAL
THALLIUM, TOTAL
NICKEL. TOTAL
SILVER. TOTAL
ZINC. TOTAL .
ANTIMONY. TOTAL
SELENILW. TOTAL
MERCURY. TOTAL
CHLORIDE
CYANII'E, TOTAL
FLUORIHE
AMMONIA, AS N
NÎ T'OGE1", TOTAL KJELDAHL
NITRATE, AS N
SULFATE

ETHYLENE DIBROMIDE

DU2
91259011
9/16/91

12
6,5
140
20

0.022
0.46
0.97

; 0,10
( 0.010
; 0,005
( 0.015
i 0,002
( 0,015

0,040
: 0,005
( 0,005
( 0,040
i 0.015
; 0,025
t < 0.005
; 0.005
; 0,20

42
; 20
; 0,20

0.32
0.27

i 0,19
13

ETHYLE»-£ DIBROMIDE < 0.2

1 ,2-DIBROMO-3-CHLDRCPROFANE

l,2-DIBROMG-3-C.HLOROF-ROPANE < 0.5

PESTICIDES 4 PCB'S SURROGATE RECOVERY

2,4,5, 6-TETRACHLORO-MET A-XYLENE 110

PRIMARY DRINKING UATER STANDARDS PEST,

ENWIN
LINDANE
METHOXYCHLOR

UNITS
/100 ML
/100 ML

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
MG/L
UG/L
MG/L
MG/L
MG/L
MG/L
MG/L

UG/L

UG/L

< 1
< 1
< 1

UG/L
UG/L
UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW2
91259011
9/16/91

PRIMARY DRINKING HATER STANDARDS PEST,

TQXAPHENE < 1

DRINKING WATER SURROGATE RECOVERY - PEST

2,4,5,6-TETRACHLORCHCTA-XYLENE 110

PRIMARY DRINKING WATER STANDARDS HERB,

UNITS

(CONT)

10
1

UG/L
UG/L

DRIVING WATER SURROGATE RECOVERY - HERB

39

DRINKING WATER VOLATILES

BENZENE:
BROMQBFNZENE
BROMOCHLOROMETHANE
BROHOHICHLOROMETHANE
BROMGFOPM
BRWWE7HANE
N-BUTYLBENZENE
SEC-BUTYLBENZENE
TERT-BirrLBENZENE
CARBON TETRACHLORIDECHLORQBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
DIBROMOCHLOROMETHANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
DIBPOMOMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1.4-DICHLOROBEKZENE
DICHLORODIFLUOROMETHANE
1.1-DICHLOROETHANE
1.2-DICHLOROETHANE
1.1-niCHLOROETHENE
CI3-1.2-PICHLDROETHENE
TRANS-! .2-IIICHLOROETHD£
1.2-DIC4LOROPROPANE
1,3-DICHLOROPROF'ANE
2,2-DICHLOROPROPANE
1,1-DICHLOROPROPENE
CIS-1,3-DICHLOROPROPENE
TRANS-1,Z-DICHLOROPROPENE
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROF'YLBFNZENE
4-ISOPROPYLTOLUENE
METHYLENE CHLORIDE
NAPHTHALENE
N-FR3FYLBENZENE
STYREf€
1,1.1,2-TETRACHLOROETHANE
1.1,2,2-TETRACHLOROETHANE

0.08
0,05
0,16
0.21
0,17
0.16
0.08
0,05
0,06
0,12
0,05
0,13
0,16
0.18
0.11
0.1
0,19
0,85
0.11
0,18
0.1
0,1
0,1
0.21
0.11
0.1
0,19
0,22
0.2
0.12
0.14
0,27
0.12
0.14
0,11
0.1
0.12
0.04
0.08
0,44
0,21
0.07
0.12
0.11
0.17

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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CLIENT SAffflE ID
ABB SAffLE ID
DATE RECEIVED

DRINKING WATER VOLATILES

TETRACHLOROETHENE
TOLUENE
1,2.3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TPICHLQROPROPANE
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
VINYL CHLORIDE
0-XYLEWE
M-XYLENE / P-XYLENE

DW2
91259011
9/16/91

0.04
0.13
0.11
0.06
0.1
0.2
0.1
0,13
0.18
0.08
0,07
0.25
0.16
0,22

UNITS

(CONT)

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

VOLATILE SURROGATE RECOVERY

P-BROMOF'JJOROBENZENE
1t2-FICHLOROBENZEi€-D4

77
84

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS

BENZO<B)FLUORANTHENE
BEMZQ (K) rLUORANTHEN£
CHRYSENE
BENZO(A)ANTHRACENE
WTHPACENE
PHENANTHRENE
ACENAC'HTHYLENE
ACENAPHTHENE
BENZO<A)PYRENE
BIS(2-CHLOROETHYL) ETHER
FIS' 2-CHLOROETHOXY) METHANE
BISf2-CHLOROISOPROPYL)ETHER
BL'-YL BENZYL PHTHALATE
DIETHYLDHTHALATE
DIMETHYLPHTHALATE
FLUORANTHENE
FLUORENE:
HEXACHLDPGCYCLOPENTADIENE
HEXACHLOROBUTADIENE
HEXACHLOROETHANE
IN[€NOa,2,3-CD)PYRENE
ISOPHORONE
N-NITPOSODI-N-PROPYLAMINE
N-NITRQSODIPHENYLAMII€
N-NITROSOI'!f€THYLAMINt
NITROBENZENE
4-CHL ORO-3-METHYLPHEfWL
PYRENE
BENZQ(GKI)PERYLENE
1,2-DICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
DIBEKZO<A,HIANTHRACENE
1,3-DICHLOROBENZENE
1.4-DICHLOROBENZENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-NITROPHENOL
DI-N-OCTYLPHTHALATE
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DU2
91259011
9/16/91 UNITS

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS (CONT)

2»4-DIN!TROTOLUENE
2.4-DINITROPHENOL
2i4,6-TRICHLOROPHENOL
2,6-DINITROTOLUENE
3,3-DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLORDPHENYL PHENYL ETHER
4-NITROPHENOL
2-MTTHYL-4,6-DINITROPHENOL
PHENOL
NAPHTHALENE
PENTACHLOROPHENOL
PIS>.2-ETHYLHEXYL)PHTHALATE
DI-M-BUTYLPHTHALATE
BENZIDINE
HEXACHLOROBENZENE
1.2-DIC'HENYLIlRAZINE

10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

SEMIVOLATILE SURROGATE RECOVERY

2-FLUOROPHENOL
PHENOL-D5
NITROBENZENE-US
2-R.UORQPIPHENYL
2,4.£-7T;!B?1M)PHENOL
TERPHENYL-1H4

39
22
77
BO
64
75

UG/1.
UB/I.
UG/1.
UG/1.
U6/1.
UG/l.
UG/1.
UG/L
UG/L
UG/L
UG/1.
UG/l.
UG/1.
UG/l.
UG/l.
UG/l.
UG/l.

X
X
X
X
X
X

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION
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* The reported value is the mean of two or more replicate analyses of the
sample. The precision of the replicate analyses is outside the
laboratory's acceptance range for this parameter. Sample homogeneity
may be a factor.

# Matrix spike recovery is outside the laboratory's specified acceptance
range indicating potential sample matrix interference and potential bias
of reported value for this parameter.

B = Analyte was detected in the laboratory method blank analyzed
concurrently with the samples.

Please refer to the Quality Control Report for method blank compound
concentrations.
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COL in
PECAL
TOTAL

CLIENT SAMF'LE ID
ABB SAMPLE ID
DATE RECEIVED

RESIDUE. r!i-TERABLE (THS)
Sony- ~:TA:
BARIUM. TCTAL
IRON. ̂ '?TAL
MANG*€CE, TOTAL
ALUMINUM. TrTAL

"- . "FXAVALENT

COPPER, TOTAL
LEA!'- TOTAL
THALLIUM, TCTAL
NICKEL, TCTAL
SILVEf. TOTAL
ZINC. T[?TÂ
ANTIrtONV. TOTAL
SELENI'JK, TOTAL
MERCUP1?, TOTAL

CYANIDE. TOTAL
FLUORIDE
AMMONIA, AS N
NITMDGE*, TOTAL I-JELDAHL
NITRATE, AS N
SULFAT:

rt«3
91259012
9/16/91

< 1
< 1

6,2
150
31

0,007
0,64
0.16

( 0,10
C 0.010
( 0,005
( 0,015
( 0,002
( 0.015

0,032
( 0,005
: 0,005
( 0,040
i 0.015

0.14
( 0,005
( 0.005
i 0,20

56
; 20
; 0,20
; 0,10

0,12
0,29

16

ETHYLENE DIBROMIDE

ETHYLENE DIBROMIDE < 0.2

1,2-DIBROMO-3-CHLOROPROPANE

1.2-DIBROMO-3-CHLOROPROPANE ( 0.5

PESTICIDES & PCB'S SURROGATE RECOVERY

2.4.5.6-TETRACHLORO-META-XYLENE 78

PRIMARY DRINKING WATER STANDARDS PEST,

ENDFIN
LINDANE
METHCXYCHLOR

< 1
< 1
< i

UNITS
/100 ML
/100 ML

MG/l.
MGA.
MGA
MGA.
MGA
MGA.
MGA
MGA
MGA
MGA
MG/L
MGA
MG/L
MG/L
MGA
MG/L
MGA
MGA
MG/L
UGA
MGA
UGA
MGA
MGA
MGA
MGA
MGA

UGA

UG/L

UGA
UG/L
UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW3
91259012
9/16/91

PRIMARY DRINKING UATER STANDARDS PEST.

TCXAPHENE < i
DRINKING WATER SURROGATE RECOVERY - PEST

2.4.5,t-TETRACHLORO-META-XYLENE 100

PRIMARY DRINKING WATER STANDARDS HERB,

UNITS

(CONT)

UG/L

2.4-D
2,4,5-TP<SILVEX)

2.4-DB

10
1

UG/L
UG/L

DRINKING WATER SURROGATE RECOVERY - HERB

g 14

DRINKING UATER VOLATILES

BENZENE
BRCWOBENZENE
BROACH!. DROMETHANE
BROHQDICHLORWETHANE
BROMOFOR"
BP-OMOMETHANE
N-ri'.'TYLBENZENE

TEPT-JCJT 'LBEMZENE
:A-':J> -ETRACHLORIDE
ru; ̂p'̂ r̂ Tr̂ r
CHLOROETHANE
CHLOROFORM

2-CMLOROTOLUENE
^-CHLOROTXUENE
DIEFiOHOCHLOROMETHANE
1 , 2-BIBROMO-3-CHLORDPROPANE
1.2-DIBROMOETHANE
DIBROMOMETHANE
1,2-niCHLOROBENZENE
1.3-PICHLOROBENZENE
!,4-I;ICHLQROBENZENE
DICHLORQDIFLUOROMETHANE
l.!-r'ICHLTF;OETHANE
1,2-HICHL3RCETHANE
l,l-DIC.'rLOROETHD€

TRANS-1 .2-D!CHLORCET^ENE
1,2-DITHLOROPROPAfC
1.3-DICHLOPOP'ROPANE
Z^-DICHLIWRORANE
1,1-DICHLOF'OPROPENE
CI5-1 ^-DICHLORac-ROF'EIC
TRANS-1 .3-r.ICHLOROF-ROF-ENE
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPRWYLBCNZENE
4-ISOPF^F'YLTOLUENE
METHYLENE CHLORIDE
NAPHTHALENE
N-PR3PYLBENZENE
STYP.ENE
1.1.1, 2-TETRACHLOROETHANE
1.1.2. 2-TETRACHLOROETHANE

0.08
0.05
0.16
0,21
0,17
0.16
0.08
0.05
0.06
0.12
0.05
0.13
0.16
0.18
0.11
0.1
0.19
0.35
0.11
0.18
0,1
0«1
0.1
0.21
0.11
0.1
0.19
0.22
0.2
0,12
0.14
0.27
0.12
0.14
0,11
0,1
0.12
0.04
0,08
0.71
0.21
0.07
0.12
0.11
0.17

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L



OLIN CHEMICALATTN: MIKE BELLOTTI
LOWER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11965

PAGE 3

TOLUENE
1,2, 3-TFlICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,!-TF;ICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOPOFLUOROMETHANE
1.2, 3-TRICHLOROPROPANE
1.2,4-TRIHETHYLBENZENE
1.3, 5-TRIMETHYLBENZENE
VINYL CHLORIDE
H-XYLENE / P-XYLENE

P-BPOMOn.UOROBENZENE
1,2-DICWLOR3B£NZENE-Ii4

BENZCKE'tFLUORANTHENE
BENZO'' 'HJ-lORANTHENE
CHRYSENE
BENZCu'A) ANTHRACENE
ANTHRACENE
F-HENA.MTHRENE
ACENAPHTHYLENE
ACENAf'HTHENE
BEN20(A)FYRENE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CH.OROETHOXY)MET
BIS(2-CHLORQISQPROPYL)
PUTYL BENZYL PHTHALATE
DIETHYLPHTHALATE
DIMETHYLPHTHALATE
FLUOP.ANTHENE
FLUORENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROBUTADIENE
HEXACHLOROETHANE
INICNO<1,2,3-CD)PYRENE
ISCFHORONE
N-NITROSODI-N-PROPYLAMINE
N-NITROSQDIPHENYLAMINE
N-NITROSODIfETHYLAHINE
NITRGBENZEIC
4-CHLORO-3-METHYLF-HENOL
PYRENE
BENZGCGHDPERYLENE
1,2-DICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
DIBENZO(A,H)ANTHRACENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-CHLORONAPHTHALENE
2-CHLORCF'HENOL
2-N.ITROPHENOL
DI-N-OCTYLPHTHALATE
2,4-DICHLOROPHENOL
2.4-DIMETHYLPHENOL

CLIENT SAMPLE ID DU3
ABB SAMPLE ID 91259012
DATE RECEIVED 9/16/91

DRINKING UATER VOLATILES

< 0.04
< 0.13

ZENE < 0.11
ZENE < 0.06
ANE < 0,1
ANE < 0,2

< 0.1
WANE < 0.13
PANE < 0.18
ZENE < 0.08
ZENE < 0.07

< 0.25
< 0,16

E < 0.22

VOLATILE SURROGATE RECOVERY

ME 90
E-M 72

SEMIVOLATILE ORGANIC PRIORITY FOLUTANTS

€ < 10
€ < 10

< 10
< 10
< 10
< 10
< 10
< 10
< 10

rrHER < 10
) METHANE < 10
:'YL) ETHER < 10
.ATE < 10

< 10
< 10
< 10
< 10

FADIENE < 10
: < 10

( 10
*ENE < 10

< 10
CLAMINE < 10
1INE < 10
1INE < 10

< 10
€NOL < 10

< 10
< 10

: < 10
ENE < 10
£NE < 10
: < 10
: < 10
; < 10

< 10
< 10

: < 10
< 10
< 10

UNITS

(CONT)

UG/L
UGA
UGA
UGA
UGA
UGA
UGA
UGA
UGA
UGA
UG/L
UGA
UGA
UGA

X
X

UGA
UGA
UG/L
UGA
UGA
UGA
UGA
UG/L
UG/L
UGA
UG/L
UGA
UGA
UGA
UGA
UGA
UG/L
UGA
UG/L
UG/L
UG/L
UGA
UGA
UG/L
UG/L
UG/L
UG/L
UGA
UG/L
UGA
UG/L
UGA
UG/L
UGA
UGA
UG/L
UG/L
UGA
UGA
UGA
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REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11965

PAGE 4

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DU3
91259012
9/16/91 UNITS

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS (CONT)

2.4-DIN'ITRCTOLUENE
2,4-DINITPOPHENOL
2,4,6-TRICHLOROPHENOL
2,*-DINITRGTOLUENE
3,3-DICHLOROBENZIDlNE
4-BRCWQPHENYL PHENYL ETHER
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
2-METHYL-4,6-DINITROPHENOL
PHENOL
NAPHTHALENE
PENTACHLOROPHENOL
BIS (2-ETHYLHEXYDPHTHALATE
DI-N-HJTYLPHTHALATE
BENZIDINE
HEXAC419RQBENZENE
1.2-DIPHENYLDRAZINE

10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

SEMIVOLATILE SURROGATE RECOVERY

2-R.UOPQPHENOL
PHENOL-K
NITC-CBENIENE-D5
2-R.UORQBTPHENYL

49
31
77
77
78
75

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

X
X
X
X
X
X

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION



OLIN CHEMICAL REPORT OF ANALYSIS 9/26/91
ATTN: MIKE BELLOTTI REFERENCE NUMBER 11965
LOWER RIVER RD BOX 248 PAGE 5
CHARLESTON, TN 37310

B = Analyte was detected in the laboratory method blank analyzed
concurrently with the samples.

Please refer to the Quality Control Report for method blank compound
concentrations.

@ Surrogate recovery does not meet internal QC criteria. Sample will be
reextracted and reported at a later date.



ABB ENVIRONMENTAL, INC.
ANALYTICAL LABORATORY SERVICES

340 COUNTY ROAD NO. 5
P. 0. BOX 720

«STBROOK, ME 04092
(207)874-2400/FAX<207)775-4029

OLIN CHEMICAL
ATTN; MIKE BELLOTTI
LOWER RIVER1 RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11966

PAGE 1

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

CO'_Tr"!C"r..
PU •• apnE; i
RESID-J^ . "
SODI'J* TC

ILTRABLE (TDS5

iL'JKIw.*. TGTAL

'. TCTAL

siO.'r! TOTAL
ZIN:. TOTAL
ANTIMONY. TGTAL
SELENIUM- TOTAL
MERCli^V" TOTAL
CHL'TIDE
CYANIDE. 'GTAL
FLUORIDE
AMMONIA, AS N
NITPOGE*. TOTAL KJELDAHL
NITRA'E, A3 N
SULFATE

DW4
91259013
9/16/91

( 1
< 1

7.3
140
21

0.006
0.43
0.38

( 0.10
( 0.010
( 0,005
( 0.015
( 0.002
( 0.015
( 0.025

0.005
C 0.005
( 0.040
i 0,015
{ 0.025
; o.oos
! 0.005
; 0,20

34
; 20
; 0,20

0,54
0.72
0,22
18

ETHYLENE DIBROMIDE

ETHYLEWE DIBROMIDE < 0.2

1,2-DIBROMO-3-CHLOROPROPANE

Irl'-riBFlOMC-S-CHLOROF'ROPANE < 0.5

PESTICIDES & PCB'S SURROGATE RECOVERY

:,4,5,£-TETRACHLORG-«ETA-XYLENE 140

EMKIN
LINDANE
METHOXYCHLOF:

PRIMARY DRINKING UATER STANDARDS PEST,

UNITS
/100 ML
/100 ML

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
MG/L
UG/L
MG/L
MG/L
MG/L
MG/L
MG/L

UG/L

UG/L

UG/L
UG/L
UG/L



OLIN CHEMICAL
ATTN: MIKE BELLOTTI
LOWER RIVER RH BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11966

PAGE 2

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW4
91259013
9/16/71

PRIMARY DRINKING WATER STANDARDS PEST

TOXAPHENE < 1
DRIVING WATER SURROGATE RECOVERY - PEST

2,4,5i6-TETRACHLORO-META-XYLENE 60 X
PRIMARY DRINKING WATER STANDARDS HERB.

WITS

(CONT1

2.4-D

2,4-PP

10
1

UB/l.
UGA.

DRINKING WATER SURROGATE RECOVERY - HERB

*** X

DRINKING WATER VOLATILES

BENZENE
BROMOBENZENE
BRQhnCHLOraMETHANE
BROMODICHLOROMETHANE
BROMCFORH
BROMOMETHANE

SEC-$'JTVLBENZENE
TER'-PITYLBENZENE
CARBON TTRACnLORIDE
CHLDF.'jBENZENE
CHLOR3ETHANE
CHLOROFORM
CHLQROMETHANE
2-CHLCROTOLIENE
4-CHLOROTOLUENE
DIBfOMOCHLOROMETHANE
1 , 2-PIBRQMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
DIBROMOMETHANE
1,2-DICHLOROBENZENE
1,3-PICHLOROBENZENE
1.4-DICHLOROBENZENE
DICHLOPODIFLUOROMETHANE
1,1-riCHLOROETHANE
1,2-riICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1 . 2-IiICHLOROETHENE
TRANS-1 , 2-DICHLOROETHENE
1.2-DICHLOROPROPANE
1.3-DICHLOROPROPANE
2,2-DICHLOROPROPANE
1,1-DICHLOROPROPENE
CIS-1 ,3-DICHLOROPROF-ENE
TRANS-! ,7-DICHLOROPROPENE
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
A-ISOFfBF'YLTOLUENE
METHYLENE CHLORIDE
NAPHTHALENE
N-PF:OPYLBENZENE
STYfÊ C
1.1.1. 2-TETRACHLOROETHANE
1.1.2, 2-TETRACHLOROETHANE

0.08
0.05
0.16
0.21
0.17
0.16
0.08
0.05
0.06
0.12
0.05
0.13
0.16
0.18
0.11
0,1

0,19
0.85
0.11
0,18
0.1
0,1
0.1

0.21
0.11
0.1

0.19
0.22
0.2

0.12
0,14
0.27
0.12
0,14
0.11
0,1

0.12
0,04
0.08
0,48
0,21
0.07
0.12
0.11
0.17

UG/L.
UGA.
UGA.
UGA.
UG/L.
UG/L.
UGA
UGA
UGA
UGA.
UGA
UG/L
UGA.
UGA.
UGA.
UG/L.
UG/L
UGA
UG/L
UG/L
UGA.
UG/L.
UGA
UGA
UGA
UGA
UG/L.
UGA.
UGA.
UGA.
UGA
UG/L
UG/L.
UGA.
UG/L.
UGA.
UG/L.
UGA.
UGA.
UGA.
UGA.
UG/L.
UGA
UGA.
UGA



OLIN CHEMICAL
ATTN: MIKE BELLOTTI
LOUER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11966

PAGE 3

CLIENT SAMPLE ID
ABB SAMFtE ID
DATE RECEIVED

DRIVING WATER VOLATILES

TETRACHLOROETHENE
TOLUENE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLORCBENZCNE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOPCFLUOROMETHANE
1,2,3-TRICHLOROPROPANE
1,2;4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
VINYL CHLORIDE
0-XYLENE
M-XYLENE / F-XYLENE

DU4
91259013
9/16/91

0.04
0.13
0,11
0.06
0.1
0.2
0.1
0.13
0.18
0.08
0.07
0.25
0.16
0.22

UNITS

(CONT)

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

VOLATILE SURROGATE RECOVERY

F-BROHnriUOROBENZENE
1.2-DICH.LORQBENZENE-D4

89
77

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS

BENZO ( P ) FLUORANTHENE
BENZOaiFLlJORANTHENE
CHPYSENE

ANTHRACENE
PHENANTHRENE
ACENAPHTHYLENE
ACENAPHTHENE
BENZO(A)PYRENE
B 1 3 ( 2-CHLOROETHYL ) ETHER
BIS ( 2-CHLOROETHOXY )METHANE
BIS ( 2-CHLOROISOPROPYL ) ETHER
BUTYL BENZYL PHTHALATE
DirTHYLPHTHALATE
DIHETHYLPHTHALATE
FL'JORANTHEME
FLUORENE
HEXACHLOFlOCYCLOPENTADIENE
HEXACHLOPOPJTADIENE
HEXACHLCIROETKANE
INDENO (1,2, 3-CD ) PYRENE
ISOPHORONE
N-NITROSODI-N-PROPYLAMINE
N-NITPOSODIPHENYLAMINE
N-NITRQSODIMETHYLAMINE
NITF:OBENZENE
4-CHLORQ-3-METHYLPHENOL
PYRENE
BENZOCGHDPERYLENE
1,2-DICHLOROBENZENE
1,2, 4-TRICHLOROBENZENE
DIBENZO ( A . H ) ANTHRACENE
1.3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-NITROPHENOL
DI-N-OCTYLPHTHALATE
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L



OLIN CHEMICALATTN: MIKE BELLoni
LOUER RIVER RH BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11966

PAGE 4

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW4
91259013
9/16/91 UNITS

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS (CONT)

:.4-PINITROTOLUENE
2,4-DINITRDPHENOL
2,4.s-TRICHLOROPHENQL
2.6-tINITROTOLUENE
3,3-DICHLOROBENZIDINE
4-BP.OMOF'HENYL PHENYL ETHER
4-CHL!HFHENYL PHENYL ETHER
a-NITPQPHENOL
2-MTTHYL-4,6-DINITROPHENOL
PHENOL
NAPHTHALENE
PENTACHLOROPHENOL
BIS•r-ETHYLHEXYL)PHTHALATE
DI-N-BUTYLPHTHALATE
BENZIDINE
HEXACHLOROBENZENE
1.2-PIPHENYLDRAZIhE

10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

SEMIVOLATILE SURROGATE RECOVERY

2-FLUORQPHENOL
PHENOL -!£
NITROBENZENE-DS
2-F'JJOTCPIPHENYL

TERF-HENM-D14

40
28
77
85
84
85

UGA
UG/L
UGA
UGA
UGA
UGA
UGA
UG/L
UGA
UGA
UGA
UGA
UGA
UGA
UG/L
UGA
UGA

X
X
X
X
X
X

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION



OLIN CHEMICAL REPORT OF ANALYSIS 9/26/91
ATTN: MIKE BELLOTTI REFERENCE NUMBER 11966
LOWER RIVER RD BOX 248 PAGE 5
CHARLESTON, TN 37310

B = Analyte was detected in the laboratory method blank analyzed
concurrently with the samples.

Please refer to the Quality Control Report for method blank compound
concentrations.

*** Unable to calculate surrogate recovery due to computer file corruption;
sample will be reanalyzed and reported at a later date.



ABB ENVIRONMENTAL, INC.
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340 COUNTY ROAD NO. 5
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OLIN CHEMICAL
ATTNJ MIKE BELLOTTI
LOWER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11967

PAGE 1

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

TCTAL

REE::"""
SOI' 1 1 1" '̂ TA:
BARIU*. T?TAL

(TDS)

T'TAL

BE* -'-..I.-. "OTAL

LEA!'. TOTAL
TViAL_i;iM, :̂TAL
NICKEL. T:TAL
SILVER. T?TAL
ZINC. TOTAL
ANTiMONrr, TOTAL
SELENILW, TCTAL
MERCIFY, TOTAL
CHLORII'E
CYANIDE. TOTAL
FLUORIDE
AMMONIA, AS N
NITTlOGEN. TOTAL KJELDAHL

ETHYLENE D I BROMIDE

91259014
9/16/91

< 1
< 1

6.6
140
32

0,022
1.5
0.84

( 0.10
( 0,010
< 0.005
( 0.015
( 0.002
( 0.015
( 0,025
( 0.005
i 0.005
( 0.040
( 0,015

0.054
( 0.005
( 0.005
( 0.20

28
i 20
i 0.20

7.6
7.6
1.4
16

0.2NE DIBROMIDE (

1,2-DIBROMO-3-CHLOROPROPANE

l,2-DIBROMQ-3-C«_OROF-ROPANE < 0,5

PESTICIDES & F-CB'S SURROGATE RECOVERY

2,4,5.6-TETRACHLORO-META-XYLENE 140

ENIiRIN
LINDANE
METHOXYCHLOR

F-RIMARY DRINKING WATER STANDARDS PEST.

UNITS
/100 ML
/100 ML

MG/L
MG/L
MG/L
MG/L
MG/1.
MG/1.
M8/1.
MG/L
MB/1.
MG/L
MG/L
MG/1.
MB/1.
MG/1.
MB/I.
MG/1.
MG/1.
MB/l.
MG/L
UG/L
MG/l.
UG/L
MG/1.
MG/1.
MG/1.
MG/1.
MG/1.

UG/L

UG/L

UG/L
UG/L
UG/L



OLIN CHEMICAL
ATTN; HIKE BELLOTTI
LOWER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11967

PAGE 2

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DU5
91259014
9/16/91 UNITS

PRIMARY DRINKING WATER STANDARDS PEST. (CONT)

TOXAPHENE < 1

DRINKING WATER SURROGATE RECOVERY - PEST

2,4,5,6-TETRACHLORO-META-XYLENE 110 X

PRIMARY DRINKING WATER STANDARDS HERB.

2,4-P
2,4,5-TP<SILVEX>

2.4-DF

10
1

UG/L
UG/L

DRINKING WATER SURROGATE RECOVERY - HERB

WINKING WATER VOLATILES

BEWZENE
BRQMOBENZENE
BROKOCHLOPOflETHANE
BROMOTICHLOROMETHANE
PPOHOFOPf!
BF-OMOHETHANE

SEC-BUTYLPEMZENE
TEF'T-?;."V_BtN2ENE
CAPFCN

CHLOROETHANE

CHLOROMETHANE
2-CHLOROTOLUENE
4-CHLDROTOLUENE
DIBROMOCHLOROMETHANE
1 , 2-DIBROMO-3-CHLOROPROPANE
1,2-niBROMQETHANE
DIBROMOMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLOROFIFLUOROMETHANE
1,1-1: 1 CHLOROETHANE
1,2-niCHLOROETHANE
1,1-DICHLOROETHENE
CIS-1 ,2-DICHLOROETHENE
T&ANS-l ,2-DICHLOROETHENE
1,2-DICHLOROF'ROF'ANE
1,3-DICHLOROPROPANE
2,2-DICHLOROPROPAME
1 , 1-DICHLOROPROPElC
CIS- 1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE

HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
4-ISOPROPYLTOLUENE
METHYLENE CHLORIDE
NAPHTHALENE

SERENE
1.1.1, 2-TETRACHLOROETHANE
1.1.2, 2-TETRACHLOROETHANE

110

0.08
0.05
0.16
0.21
0.17
0.16
0.08
0,05
0.06
0.12
0.05
0.13
0.16
0,18
0.11
0.1
0.19
0.85
0.11
0,18
0.1
0.1
0,19
0.21
0.11
0.1
0.19
0.22
0.2
0.12
0,14
0.27
0.12
0,14
0.11
0.1
0.12
0.04
0,08
0.54
0.21
0.07
0.12
0.11
0.17

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L



GUN CHEMICAL
ATTN: MIKE BELLOTTI
LOUER RIVER RB BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUMBER 11967

PAGE 3

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DRINKING WATER VOLATILES

TETRACHLOROETHEtC
TOLUENE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
1,1,2-TRlCHLOROETHANE
TRICHLOROETHEJC
TRICHLOROFLUOROMETHVC
1,2,3-TF:ICHLOROPROPANE
1,2.4-TRIMFTHYLBENZENE
1,3,5-TFIMETHYLBENZEJE
VINYL CHLORIDE
OXYLENE
M-XYLENE / P-XYLENE

DU5
91259014
9/16/91

0.04
0.13
0.11
0.06
0,1
0.2
0,1
0,13
0.18
0.08
0.07
0.25
0.16
0,22

UNITS

(CONT)

U6/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

VOLATILE SURROGATE RECOVERY

F-BROHOFLUOROBENZENE
1.2-DICHLQR08ENZENE-D4

89
79

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS

BENZO WFLUORANTHENE
BENZO(K > FLUORANTHENE
CHFYSEME
BEN!ZG< A) ANTHRACENE
ANTHRACENE
PHENANTHRENE
ACENAPHTHYLENE
ACENAPHTHENE
BENZO(A)PYRENE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROETHOXY) METHANE
BIS(2-CHLOROISOPROPYL)ETHER
BUTYL BEKZYL PHTHALATE
HIETHYLPHTHALATE
DIMETHYLPHTHALATE
FLUQRANTHENE
FLUOREIC
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROBUTADIENE
HEXACHLOROETHANE
INI£NC'1,2,3-CIOPYRENE
ISOPHORONE
N-NITROSODI-N-PROPYLAMINE
N-NITR030PIPHENYLAMINE
N-NITROSODIMETHYLAMINE
NITROBENZENE
4-CHLORO-3-METHYLPHENOL
PYRENE
BENZO (GHDPERYLENE
1,2-DICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
DIBENZCK A,H)ANTHRACENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-NITROPHENOL
DI-N-OCTYLFHTHALATE
2,4-DICHLOROF'HENOL
2,4-DIMETHYLPHENOL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

UG/L
UG/L
UG/L
UB/1.
UG/1.
UG/L
UB/1.
UB/I.
UG/1.
UG/1.
UG/L
UG/L
UG/1.
UG/1.
UG/1.
UG/1.
UG/L
UG/L
UG/1.
UG/L
UG/1.
UG/1.
UG/1.
UG/1.
UG/1.
UG/1.
UG/1.
UG/1.
UG/1.
UG/L
UG/1.
UG/1.
UG/1.
UG/1.
UG/L
UG/1.
UG/1.
UG/L
UG/L
UG/1.



OLIN CHEMICALATTN: MIKE BELLOTTI
LOWER RIVER RD BOX 248
CHARLESTON, TN 37310

REPORT OF ANALYSIS 9/26/91
REFERENCE NUHBER 11967

PAGE 4

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW5
91259014
9/16/91 UNITS

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS (CONT)

2,4-DINITROTQLUENE
2,4-DINITROPHENOL
2,4,6-TRICHLOROPHENOL
2,6-DINITROTOLuENE
3,3-DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLOROF'HENYu PHENYL ETHER
4-NITROPHENOL
2-METHYL-4,6-DIKITROPHENOL
PHENOL
NAPHTHALENE
PENTACHLOROF-HENOL
B!S(2-ETHYLHEXYL)PHTHALATE
DI-N-PLTYLF-HTHALATE
BENZIDI^E
HEXACHLOROBENZENE
1,2-DIPHENYLDRAZINE

10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

SEMIVOLATILE SURROGATE RECOVERY

-UOROFHENOL
PHENOL-D5
NITROBENZENE-OS
2-FLUOROBIPHENYL

TERPHENYL-IU4

34
23
60
75
65
66

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

X
X
X
X
X

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION



OLIN CHEMICAL REPORT OF ANALYSIS 9/26/91
ATTN: MIKE BELLOTTI REFERENCE NUMBER 11967
LOWER RIVER RD BOX 248 PAGE 5
CHARLESTON, TN 37310

B = Analyte was detected in the laboratory method blank analyzed
concurrently with the samples.

Please refer to the Quality Control Report for method blank compound
concentrations.
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PAGE 1

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

COL FT":. rECAL

pu A TORY)
RESIT''.!?. FILTERABLE crns)
SOD I ; '*• TrnTAL
BAFTLh. TOTAL
IRON, —TAL
MANGANESE. TGTAL

TOTAL
HEXAVALENT

.
CHF.9H ::_:«. --7AL
COpc-rK. TOTAL
LEAD. TOTAL
THALLIUM, TOTAL
NICKEL, TOTAL
SIL'-T*, TOTAL
ZINC. TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
MERCURY. TOTAL
CHLORIDE
CYANIDE i TGTAL
FLUORIDE
AMMONIA, AS N
NITROGEN, TOTAL KJELDAHL
NITRATE f AS N
SULFATE

DU6
91259015
9/16/91

( 1
( 1

6.1
120
20

( 0.005
0.52
0,19

i O.io
: o.oio
C 0.005
C 0.015
( 0.002
C 0.015

0,042
; 0.005
! 0.005
i 0,040
; o.ois
i 0.025
; o.oos
; o.oos
; 0,20

38
( 20
{ 0.20

0,37
0,41

* 0.28
16

ETHYLEtC DIBROMIDE

ETHYLENE DIBROMIDE < 0,2

1,2-DIBROMO-3-CHLOROPROPANE

1.2-DIBROMO-3-CHLOROPRQPANE < 0.5

PESTICIOS & PCB'S SURROGATE RECOVERY

2,4,5,6-TETRACHLORO-META-XYLENE 92

PRIMARY DRINKING WATER STANDARDS PEST,

UNITS
/100 ML
/100 ML

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
MG/L
UG/L
MG/L
MG/L
MG/L
MG/L
MG/L

UG/L

UG/L

ENDRIN
LINDANE
METHOXYCHLOR

< 1
< 1
< 1

UG/L
UG/L
UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DW6
91259015
9/16/91

TOXAPHENE

PRIMARY DRINKING UATER STANDARDS PEST.

< 1

UNITS

(CONT)

UG/L

DRINKING WATER SURROGATE RECOVERY - PEST

2,4,5,6-TCTRACHLORO-META-XYLENE 96

PRIMARY DRINKING UATER STANDARDS HERB.

2 4~B
2!4,5-TF(SILVEX>

2,4-DB

< 10
< 1

DRINKING WATER SURROGATE RECOVERY - HERB

9 16

DRINKING WATER VOLATILES

UG/L
UG/L

BENZENE
BROHORENZINE
BROMOCHLOROMETHANE
BROMODICHLOROKETHANE
BROMOFORM
BROMOMETHANE
N-BUTYLBENZENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
CARBON TETRACHLORIDE
CHLQS'OBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
IiTBROMOCHLOROMETHANE
1,2-IiIBROHO-3-CHLOROPROPANE
1,2-DIBRDMOETHANE
DIBROMOMETHANE
1,2-BICHLOROBENZENE
1,3-BICHLOROBENZENE
1,4-BICHLOROBENZENE
DICHLORODirLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLQROETHENE
TRANS-1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
1.3-DICHLOROPROPANE
2,2-PICHLOROPROF'AUE
1,1-DICHLOROPROFENE
CIS-1,3-D!CHLOROPROPENE
TRANS-1.3-DICHLOROPROF'ENE
ETHYLBENZTNE
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
4-ISOPROPYLTOLUENE
METHYLENE CHLORIDE
NAPHTHALEfC
N-PROPYLBEHZENE
STYRENE
1.1,1,2-TETrFACHLOROETHANE
1,1,2.2-TETRACHLOFt)ETHANE

0.08
0.05
0.16
0*21
0,17
0.16
0.08
0,05
0.06
0.12
0.05
0,13
0.16
0.16
0.11
0.1
0.19
0.85
0.11
0.18
0.1
0.1
0,1
0.21
0,11
0.1
0.19
0.22
0.2
0.12
0,14
0.27
0.12
0.14
0.11
0.1
0.12
0.04
0,08
0.55
0,21
0,07
0,12
0.11
0.17

UG/1.
UG/L
UG/L
UG/l.
UG/1.
UG/l.
UG/l.
UG/L
UG/l.
UG/l.
UG/l.
UG/l.
UG/l.
UG/l.
UGA.
UG/l.
UG/L
UG/L.
UGA.
UG/L
UGA.
UGA.
UG/L
UGA.
UGA
UGA
UGA
UGA
UG/L
UGA
UG/L.
UGA
UG/L
UGA
UG/L
UGA
UGA
UGA
UGA
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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TETRACHLOROETHENE
TOLUENE
1,2,3-TRICHLOROBENZENE
1,2,4-TKICHLOROBENZENE
1,1.1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLORCFLUOROMETHANE
1,2.3-TRICHLOROPROPANE
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
VINYL CHLORIDE
0-XYLENE
M-XYLENE / P-XYLENE

P-BRQMOFLUOROBENZENE
i,2-DICHLQROBENZENE-D4

EENZO (B) FLUOR ANTHENE
BEN20''K)FLUORANTHENE
CHRYSEME
BENZO<A)ANTHRACENE
ANTHRACENE
PHENAHTHRENE
ACENAPHTHYLENE
ACENAPHTHENE
BENZO(A)PYRENE
BIS'2-CHLOROETHYL)ETHER
BIS(2-CHLOROETHOXY)MET
BIS'2-CHLORGISOPROPYL)
BUTYL BENZYL PHTHALATE
DIETHYLPHTHALATE
DIMETHYLPHTHALATE
FLUORANTHQC
FLUOREfC
HEXACHLORQCYCLOPENTADIENE
HEXACHLOROBUTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-CD)PYRENE
ISOF'HORONE
N-NITROSODI-N-PROPYLAMINE
N-NITRQSODIPHENYLAMINE
N-NITROSODIMETHYLAMINE
NITROBENZENE
A-CHLORO-3-METHYLPHENOL
PYRENE
BENZO(GHI)PERYLENE
1,2-DICHLOROBENZENE
1,2.4-TRICHLOROBENZENE
DIBENZO (A, H) ANTHF:ACENE
1,3-DICHLOROBENZENE
1.4-DICHLOROBENZENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-NITROPHENOL
DI-N-OCTYLPHTHALATE
2,4-DICHLOROPHENOL
2,4-DIMETHYLF'HENOL

CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DRINKING WATER VOLATILES

ZENE
ENE
VE
*E

WE
!ANE
ENE
ZNE

DW6
91259015
9/16/91 UNITS

(CONT)

< 0.04 UG/L
< 0,13 UG/L
< 0.11 UG/L
< 0.06 UG/L
< 0,1 UG/L
< 0.2 UG/L
< 0.1 UG/L
< 0.13 UG/L
< 0.18 UG/L
< 0.08 UG/L
< 0,07 UG/L
< 0.25 UG/L
< 0.16 UG/L
< 0.22 UG/L

VOLATILE SURROGATE RECOVERY

E
:-D4

83 X
ft* 60 X

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS

E
IE

THER
METHANE
•YL) ETHER
.ATE

ATHENE

ENE

LAMINE
ilNE
iINE

ENQL

ENE
ENE

< 10 UG/L
( 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
< 10 UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DU6
91259015
9/16/91 UNITS

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS (CONT)

:.*-:<IN!ITROTQLUENE
2.4-DINITROPHENOL
2.4, c-TRICHLOROPHENOL
2.i-IUNITROTOLUENE
3.2-riICHLORCBENZIDINE
4-FROMOPHENYL PHENYL ETHER
4-CHLOPCPHENYL PHENYL ETHER
4-NITROPHENOL
2-HETKYL-4 , 6-DINITROPHENOL
F-HENOL
NAPHTHALENE
PENTACHLOROPHENOL
FIC ( 2-ETHYLHEXYL)PHTHALATE
DI-N-PUTYLPHTHALATE
PEN7IDINE

1,2-DIPHENYLDRAZINE

10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

SEMIVOLATILE SURROGATE RECOVERY

2-FLUCPCPHENOL
PHENOL-D5
NITRGBENZENE-D5
2-FLUOPQBPHENYL

41
28
74
82
74
78

UG/L
UG/L
UG/L
UG/L

UG/1,
UG/1-
UG/1.
UG/1.
UG/1.
UG/L
UG/I.
UG/1.
UG/1.
UG/1.
UG/1.

X
X
X
X
X

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION
oni\n J
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B = Analyte was detected in the laboratory method blank analyzed
concurrently with the samples.

Please refer to the Quality Control Report for method blank compound
concentrations.

* The reported value is the mean of two or more replicate analyses of the
sample. The precision of the replicate analyses is outside the
laboratory's acceptance range for this parameter. Sample homogeneity
may be a factor.

•"•'•' Surrogate recovery does not meet internal QC criteria. Insufficient
sample remained for reanalysis.

@ Surrogate recovery does not meet internal QC criteria. Sample will be
reextracted and reported at a later date.
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DRINKING WATER VOLATILES

BF-DMG>:_ ̂•'•E

"T«-ACHLQRIDE
CHLO-M '̂E'MIENE
CHLO^jETHANE

DI BP'I'MQCML OROME7HANE
1 , 2-raFROMO-Z-CHLOROPROPANE
1,2-r:! BF:DMOETHANE
BIBRWOMETHANE
:,2-UICHLOR3BENZENE

. l-I'ICHLORQETHANE
1,2-I'!CHLOF:OETHANE
1,!-DICHLOROETHENE
CI?-l,2-IiICHLOROETHENE
TRANS- 1 . 2-l'ICHLOROETHENE
1,2-DICHLOFBPROPANE
1,3-DICHLOROPROF'ANE

1.1-niCHLOROPROPENE
CIS-1 ,3-DICHLOROPROPENE
TRANS-1 ,3-DICHLOROPROPENE
ETHYLBENZENE
HEXftCHLOROBUTAIiIENE
ISOPROPYLBENZENE
4-ISOPROPYLTOLUENE
METHVLENE CHLORIDE
NAF'HTHALENE
N-PRDF'YLP^NZENE
STYRENE
1.1.1, 2-TFTRACHLOROETHANE
1.1.2, 2-TFTRACHLOROETHANE

TRIP BLK
91259016
9/16/91

0.08
0.05
0.16
0.21
0.17
0.16
0.08
0,05
0.06
0.12
0.05
0,13
0.16
0.18
0.11
0.1
0,19
0.85
0.11
0.18
0.1
0.1
0.1
0.21
0.11
0.1
0.19
0.22
0.2
0.12
0.14
0.27
0.12
0.14
0.11
0,1
0.12
0.04
0,08
0.82
0.21
0.07
0,12
0.11
0,17

UNITS

U6/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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CLIENT SAMPLE ID
ABB SAMPLE ID
DATE RECEIVED

DRINKING WATER VOLATILES

TETRACHLQROETHENE
TOLUENE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,1,1-TRICHLOROETHANE
1,1.2-TRICHLOROETHANE
TF'ICHLOROETHENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROPROPANE
3.2.4-TRiHETHYLBENZENE
l-3.?-TF.:IHETHYLBENZENE
VINYL CHLORIDE
0-XYLENE
K-XYLENE -'

TRIP BLK
91259016
9/16/91

0.04
0.14
0.11
0.06
0.1
0.2
0.1
0.13
0.18
0.08
0.07
0.25
0.16
0.22

VOLATILE SURROGATE RECOVERY

P-PROMQFLUORQBENZENE
J.2-DICHLORGBENZENE-D4

92
106

UNITS

<CONT)

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

SIGNATURE
RELEASED BY

CLIENT AUTHORIZATION
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detected in the laboratory method blank analyzed
.ly with the samples.

refer to the Quality Control Report for method blank compound
.trations.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX

PARAMETER
Acidity

Alkalinity-Manual Titrimetric

Bicarbonate. Carbonate (see pH &. alkalinity)

Biochemical Oxygen Demand-Carbonaceous

Biochemical Oxygen Demand-Total

Chemical Oxygen Demand-Manual Colon-metric

Chloride-Automated Ferncyanide

Chlorine, Total Residual

Coliform. Fecal

Coliform. Total

Color, True

Color, Apparent

Corrosivity-NACE Standard TM-01-69

Cyanide, Total-Spectrophotometric

Cyanide. Amenable-Spectrophotometric

Dissolved Oxygen(Laboratory)-Membrane Electrode

Ruoride, Potentiometric ISE

Fluoride with distillation, Potentiometric ISE

Hardness, Total-Manual Titrimetric

[gnitability-Flash Point (closed cup)

VIBAS, Extraction-Colorimetric

Ammonia-Nitrogen- Automated Phenate

Organic Nitrogen- Auto. Block Digest., Spectro.

Total Kjeldahl Nitrogen-Auto Block Digest. Spect

Mitrate+Nitrite- Automated Cadmium Reduction

titrate- Automated Cadmium Red./Diazotization

Mitrite- Automated Diazotization

Oil &. Grease-Total Recoverable, Gravimetric

Oil & Grease-Total Recoverable, Infrared

Oil &. Grease-Hydrocarbons, Grav. /Solvent Extract

pH (Laboratory)

Phenolics, Total Recoverable-Manual 4AAP

Phosphate,Total-Auto Ascorbic Acid/Block Digestion

Phosphate, Ortho-Auto. Ascorbic Acid

Silica-Manual Molybdosilicate

Solids-Nonfilterable Residue (TSS)

Solids-Volatile Nonfilterable Residue (VSS)

METHOD
305.1

310.1

calc.

405.1

405.1

410.4

325.2

330.5

APHA 909C

APHA 909 A

110.2

110.2

1110

335.2

335.1

360.1

340.2

340.1/340.2

130.2

1010

425.1

350.1

350.1/351.2

351.2

353.2

353.2/354.1

354.1

413.1

413.2

APHA503E

150.1

420.1

365.4

365.1

370.1

160.2

160.2/160.4

PQL
10 mg/L

20 mg/L

mg/L

6 mg/L

6 mg/L

15 mg/L

2 mg/L

0. 1 mg/L
1/100 mL

1/100 mL

5PTCO

5PTCO

10 mpy

20 ug/L

20 ug/L

1 mg/L

0.2 mg/L

0.2 mg/L

5 mg/L

25 Degrees Celsius

0.04 mg/L

0.1 mg/L

0. 1 mg/L

0. 1 mg/L

0.05 mg/L

0.05 mg/L

0.05 mg/L

5 mg/L

1.5 mg/L

5 mg/L

—
5 ug/L

0.1 mg/L

0.05 mg/L

1 mg/L

4 mg/L

10 mg/L

PQL = Practical Quantitation Limit represents the normally obtainable measuremi-.nt level achieved by the laboratory und

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the labor
as a result sample matrix and compound concentration.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX

PARAMETER
Solids-Filterable Residue (TDS).Gravimetric 180

Solids-Volatile Filterable Residue (VDS)

Solids-Settieable Solids (SS)

Solids-Total Solids

Specific Conductance- Wheatstone Bridge

Sulfate-Turbidimetric

Sulfite-Titrimetric

Sulfide-Iodometric

Sulfide-Monier-WUliams

Sulftde-Reactive

Tannin/Lignin-Colorimetric
Total Organic Carbon-Oiudation

Total Inorganic Carbon

Total Organic Halogen

Total Petroleum Hydrocarbons-Extraction, IR

Turbidity

METHOD
160.1

160.1/160.4

160.5

160.3

120.1
375.4

377.1

376.1

40CFR-425

7.3.4.1

APHA513

415.1

415.1

9020

418.1

180.1

PQL
10 mg/L

10 mg/L

0.2 mL/L

10 mg/L

u mhos/cm

1 mg/L

3 mg/L

1 mg/L

0.5 mg/L

1 mg/L
1 mg/L

I mg/L

mg/L

1 mg/L

1 NTU

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory und

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the labor
as a result sample matrix and compound concentration.

Page 2



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ELEMENTAL ANALYSES - AQUEOUS MATOIX

PARAMETER
Aluminum-ICP
Antimony-Furnace AA
Arsenic-Furnace AA

Barium-ICP
Beryllium-lCP
Boron-ICP
Cadmium-Furnace AA
Calcium-ICP
Chromium-ICP
Chromium, Hexavalent-Colorimetric

Cobalt-ICP
Copper-ICP
Gold-ICP
Iron-ICP
Lead-ICP
Lead-Furnace AA
Magnesium-ICP
Manganese-ICP
Mercury-CVAA
Molybdenum-ICP

Nickel-ICP
Platinum-Furnace AA
Potassium-Flame AA

Potassium-ICP

Selenium-Furnace AA

Silver-ICP
Sodium-ICP
Thallium-Furnace AA
Tin-ICP
fitanium-ICP

Vanadium-ICP

Zinc-ICP

METHOD
200.7/6010
204.2/7041
206.2/7060

200.7/6010
200.7/6010
200.7/6010

213.2
200.7/6010
200.7/6010

7196
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
239.2/7421
200.7/6010
200.7/6010
245.1/7470
200.7/6010

200.7/6010
255.2
258.1

200.7/6010

270.2/77*10

200.7/60:10
200.7/60110
279.2/78A1
200.7/601:0
200.7/6010
200.7/6010

200.7/6010

PQL
O.lOOmg/L
0.005 mg/L
0.005 rag/L
0.005 mg/L
0.015 mg/L
0.025 mg/L
0.002 mg/L
0.025 mg/L
0.015 mg/L
0.010 mg/L
0.015 mg/L
0.025 mg/L
0. 100 mg/L
0.025 mg/L
0. 100 rag/L
0.005 rag/L
0.050 rag/L

0.010 rag/L
0.20 ug/L

0.020 mg/L

0.040 rag/L

0.005 rag/L
0.025 rag/L
0.500 rag/L

0.005 rag/L

0.015 rag/L
0.050 mg/L
0.005 rag/L
0.100 rag/L
0.100 rag/L
0.025 rag/L

0.025 rag/L

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory under practical
routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the laboratory PQL
as a result of sample matrix and compound concentration.

ICP = Inductively Coupled Plasma

AA = Atomic Absorption



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION

PARAMETER: ETHYLENE DEBROMIDE/l,2-DIBROMO-3-CHLOROPROPANE
METHOD: GC/ECD

MATRIX: AQUEOUS

Compound

Ethvlene dibromide

1 ,2-Dibromo-3-chloropropane

Practical Qtuatitttioa Limit (PQL)
(ugfL)

0.2
0.5

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory
under practical and routine laboratory conditions for a variety of sample matrices. Sample-specific reporting
limits may vary from the standard PQL as a result of sample matrix and compound concentrations.



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: SDWA PESTICIDES
METHOD: 608
MATRIX: AQUEOUS

COMPOUND
Endrin
Lmdane

Methoxychlor
Toxaphene

PQL (ug/L)
i
i
i
i

PARAMETER: SDWA HERBICIDES
METHOD: SM509B
MATRIX: AQUEOUS

COMPOUND
2.4-D
2,4,5-TP (Silvex)

PQL (ug/L)
10
i

PQL = Practical Quantitation Limit represents the normally obtainable measurement level
achieved by the laboratory under practical and routine laboratory conditions for a variety of
sample matrices. Sample-specific reporting limits may vary from the standard PQL as a result
of sample matrix and compound concentration.



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: DRINKING WATER VOLATILE ORGANICS
METHOD: 524.2
MATRIX: AQUEOUS

Compound

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
scc-Butylbcnzcne
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibroraoethane
Dibromometbane
,2-Oichlorobenzeae
,3-Dichlorobenzene
,4-Dichlorobenzene

Dichlorodifluororaethane
, 1 -Dichloroethane
,2-Dichloroethane
, 1 -Dichloroethene

cis- 1 ,2-Dichloroetheae
trans- 1 ,2-Dichloroethene
1 ,2-Dichloropfopane
1 ,3-Dichloropropane
2,2-Dichloropropane
1 , 1 -Dichloropropeae
cis- 1 ,3-DicbJoropropene
trans- 1 ,3-DichIoropropene
Ethylbenzene

Minimum Detection Limit (MDL)
(a^L)

0.08
0.05
0.16
0.21
0.17
0.16
0.08
0.05
0.06
0.12
0.05
0.13
0.16
0.18
0.11
0.10
0.19
0.85
0.11
0.18
0.10
0.10
0.10
0.21
0.11
0.10
0.19
0.22
0.20
0.12
0.14
0.27
0.12
0.14
0.11
0.10

MDL — The Minimum Detection Limit is the minimum concentration of a substance that can be identified, measured,
and reported with 99% confidence that the analyte concentration is greater than zero.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: DRINKING WATER VOLATILE ORGANICS
METHOD: 524.2
MATRIX: AQUEOUS

Compound

Hexachlorobutadiene
Isopropylbenzene
4-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
1,1,1 ,2-Tetrachloroethane
1 , 1 ,2.2-Tetrachloroethane
Tetrachloroethene
Toluene
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
T richloroethene
Trichlorofluoromethaoe
1 ,2,3-Trichloropropane
1 ,2,4-Triraethylbenzene
1 ,3,5-Trimethyibenzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

Minimum Detection Limit (MDL)
(U.9/L)

0.12
C.04
C.08
C.24
C.21
0.07
0.12
0.11
0.17
0.04
0.13
0.11
0.06
0.10
0.20
0.10
0.13
0.18
0.08
0.07
0.25
0.16
0.22
0.22

MDL = The Minimum Detection Limit it the minimum concentration of a substance that can be identified, measured,
and reported with 99% confidence that the analyte concentration is greater than zero.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: SEMIVOLATILE PRIORITY POLLUTANT VOLATILE ORGANICS,
METHOD: 625/8270
MATRIX: AQUEOUS

Compound

Benzo{B)Fluoranthene

Benzo(K)Fluorantbene

Chrysene

Benzo( A) Anthracene

Anthracene

Phenanthrene

Acenaphthylene

Acenaphthene

Benzo(A)Pyrene

Bis(2-Chloroethyl)EtheT

Bis(2-Chloroethoxy)Methane

Bis(2-Chloroisopropyl)Ether

Butyl Benzyl Phthalate

Diethylphthalate

Dimethylphtnalate

Fluoranthene

Fluorene

Hexachlorocyclopentadiene

Hexachlorobutadiene

Hexachloroethane

Indenod ,2,2-CD)Pyrene

Isophorone

N-Nitrosodi-n-Propylamine

N-Nitrosodiphenylamine

N-Nitrosodimethylamine

Nitrobenzene

4-Chloro-3-methylphcnol

Pyrene

Benzo(GHI)perylene

Practical Quantitatioa Limit (PQL)

(ugX>>
10

10

10

10
10

10

10

10

10

10

10

10

10

10

to
10

10

10

10

10

10

10

10

10

10

10

10

10

10

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the

laboratory under practical and routine laboratory conditions for a variety of sample matrices. Sample-

specific reporting limits may vary from the standard PQL as a result of sample matrix and compound

concentrations.



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: SEMIVOLATILE PRIORITY POLLUTANT VOLATILE ORGANICS
METHOD: 625/8270
MATRIX: AQUEOUS

Compound

1 ,2-Dichlorobenzene

1 ,2,4-Trichlorobenzene

Dibenzo(A,H)Anthracene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

2-Chloronaphthalene

2-Chlorophenol

2-Nitrophenol

Di-n-octylphthalate

2.4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrotoluene

2.4-Dinitrophenol

2,4.6-Trichlorophenol

2,6-Dinitrotoluene

3 , 3-D ichlorobeozidine
4-Bromophenyl Phenyl Ether

4-Chlorophenyl Phenyl Ether

4-Nitrophenol

2-Methyl-4,6-Dinitrophenol
Phenol

Naphthalene

Pentachlorophenol

Bis(2-Ethylhexyl)Phthalate

Di-n-Butylphthalate

Benzidine

Hexachlorobenzene

1 ,2-Diphenyldnzine

Practical Quantitation Limit (PQL)

(ugK)
10

10

10

10

10

10

10

10

10

10

10

10

50

10

10

20

10

10

50
50
10
10
50
10
10
50
10
10

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the

laboratory under practical and routine laboratory conditions for a variety of sample matrices. Sample-

specific reporting limits may vary from the standard PQL as a result of sample matrix and compound

concentrations.
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REFERENCE GUIDE TO LABORATORY REPORT OF ANALYSIS

The attached Report of Analysis summarizes the analytical results for your drinking water sample. The
ABB-ES Laboratory reports results using industry-accepted protocols as well as some unique reporting
protocols that are designed to present a comprehensive Report of Analysis.

All sample results are reported in concentration units of ug/L (micrograms per liter) or mg/L (milligrams
per liter). These units are used to express the concentration of a particular substance in a solution. One
milligram per liter (1 mg/L) is equivalent to one thousand micrograms per liter (1000 mg/L); therefore,
a solution with a concentration of 5 mg/L is more concentrated than a solution with a concentration of
5 ug/L.

After the Volatile Organic and Semivolatile Organic results, there is a section entitled Volatile Surrogate
Recovery and Semivolatile Surrogate Recovery, respectively. Surrogates are organic compounds which
are similar to analytes of interest in chemical composition, extraction, and chromatography, but which
are not normally found in environmental samples. These compounds are spiked into all blanks,
standards, samples and spiked samples prior to analysis. Percent recoveries are calculated for each
surrogate. The surrogate compounds act as a means to measure the efficiency of the sample extraction
and analysis.

The US Environmental Protection Agency has outlined certain criteria that the ABB-ES Laboratory uses
for reporting sample concentrations. These criteria dictate the detection limits that laboratories should
use for reporting sample results. The ABB-ES Laboratory conducts Method Detection Limit (MDL)
studies and Instrument Detection Limit (IDL) studies on a regular basis. The MDL and DDL studies
enable us to determine the limitations of analytical procedures as well as instrumentation. An MDL is
defined as:

"The minimum concentration of a substance that can be identified, measured, and reported with
99% confidence that the analyte concentration is greater than zero."

An IDL is defined as:

"The smallest signal above background noise that an instrument can detect at a 99% confidence
level."

Method Detection Limit or Instrument Detection Limit concentrations are then multiplied by a factor or
3 (three) to 10 (ten) to determine what the Practical Quantitation Limit (PQL) is for a particular analysis.
A PQL is defined as:

"The lowest level that can be reliably determined within specified limits of precision and accurav;>
during routine laboratory operating conditions."



REFERENCE GUIDE TO LABORATORY REPORT OF ANALYSIS

All parameters on this Report of Analysis are reported based upon PQLs except for the Volatile Organic
Analysis results. The Volatile Organic Analysis results are reported based upon MDLs so that ABB-ES
reporting limits comply with Massachusetts Department of Environmental Protection drinking water
limits. If a result is reported with a " <" sign, then the compound was not detected in the sample above
the PQL or, in the case of Volatile Organics, the MDL.

As part of the standard operating procedures of the ABB-ES Laboratory, contaminant-free water is
analyzed as a sample concurrently with a set of samples. This reagent-free water sample is called a
method blank. A "B" notation signifies that the compound reported was also detected in its
corresponding mediod blank. There are certain compounds that occur as common laboratory
contaminants mat may be detected in the method blank. It is standard policy for the laboratory to
reanalyze a sample if a compound that is not a common laboratory contaminant is detected in the method
blank.

For Volatile Organic and Semivolatile Organic analyses, it is common for most laboratories to report
values that are below the PQL. These values are notated with a "J". The "J" notation signifies that the
parameter .was detected and that the value reported is an estimated value because it is below the PQL.

The ABB-ES Laboratory will notate other sample results based upon Quality Control criteria to which
the laboratory adheres. Non-standard quality control results are notated on the Report of Analysis. This
notation will give a brief explanation of the impact of these quality control results on the actual sample
results.
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS

PARAMETER
Arsenic, total

Barium, total
Benzene
gamma-BHC (Lindane)
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomcthanc
n-Butyibenzene
sec-Butylbenzene
tert-Butylbenzene

Cadmium, total
Carbon tetrachloride
Chloride
Chlorobenzene

Chloroethane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotolnene
Chromium, total
Chromium, hexavalent
Coliform, fecal
Coliform, total

Color

Copper, total
Corrosivity

2,4-D
1 ,2-Dibromo-3-chloropropane

Dibromochloromethane
1 .2-Dibromoethane
Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

PRIMARY
MCL (mg/L)

0.05
1

0.005
0.0004

U
U
*
*

U

U
u
U

0.010
0.005

U
u
u
*

u
u
u

0.05
0.05

1/100 raL
1/100 mL

0.1
U
*

U
U
u
u

SECONDARY
MCL (mg/L)

250

15 color units
1

noncorrosive

MCL = Maximum Contaminant Level

U = Unregulated parameter.

Reference list: USEPA. "Fact Sheet, Drinking Water Regulations Under the Safe Drinking Water Act,

February 1989. SDWA = Safe Drinking Water Act.
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A IIII

US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS

PARAMETER
\ ,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
cis-1 .2-Dichloroetliene
trans- 1 ,2-Dichloroethene
1 ,2-DichJoropropane
1 ,3-Dichloropropane
2.2-Dichloropropane
1 . '. • Oichloropropene
cis-1 ,3-Dichloropropene

trans- 1 ,3-DicWoropropene

Endrin
Ethylbenzene
Fluoride, soluble
Hexachlorobutadiene
Iron, total
Isopropylbenzene

4-Isopropyltoluene

Langelier saturation index
Lead, total
Manganese, total
Mercury, total
Methoxychlor
Methvlene chloride
Naphthalene
Nitrate, (as N)
Odor
pH
n-Propylbenzene
Radioactivity, total alpha
Radioactivity, total beta

Radium 226, total
Radium, 228

PRIMARY
MCL (mg/L)

0.075
U
U

0.005
0.007

U
U
U
U
U
U
U
U

0.0002

U
4.0

U
U
U
U
U

0.05
U

0.002
0.1

U
U
10

U
15pCi/L

4 rarem
5pCi/L
5pCi/L

SECONDARY
MCL (mg/L)

2.0

0.3

0.05

3 TON

6.5-8.5

MCL = Maximum Contaminant Level

U = Unregulated parameter.

Reference list: USEPA, "Fact Sheet, Drinking Water Regulations Under the Safe Drinking Water Act,

February 1989. SDWA = Safe Drinking Water Act.
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JL IIII

US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS

PARAMETER
Selenium, total
Silver, total
Sodium, total
Stvrene
Sulfate (as SO4)
Surfactants

1,1.1 ,2-Tetrachloroethane

1 , 1 ,2.2-Tetrachloroethane
Tetraehloroethene

Toluene
Total dissolved solids (TDS)
Toxaphene
2.4,5-TP (Silvcx)

PRIMARY
MCL (mg/L)

0.01
0.05
20.0

U

U
U
U
U

0.005
O.Oi

1,2.3-Trichlorobenzene | U
1 ,2,4-Trichlorobenzene
1.1.1 -Trichloroethane
1 , 1 ,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1 ,2,3-Trichloropropane

Trihalomethanes (chloroform, bromoform.
bromodichloromethane, dibromochloromethane) *

1 ,2.4-Trimethylbenzene
1 ,3.5-Trimethylbenzene

Turbidity
Vinyl chloride
m-Xylene

o-Xylene
p-Xylene

Zinc, total

U
0.20

U
0.005

U
U

0.10

U
U

1-5 ntu
0.002

U

U
U

SECONDARY
MCL (mg/L)

250
2

500

5

MCL = Maximum Contaminant Level

U = Unregulated parameter.

Reference list: USEPA, "Fact Sheet, Drinking Water Regulations Under the Safe Drinking Water Act,

February 1989. SDWA = Safe Drinking Water Act.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX

PARAMETER
Acidity

Alkalinity-Manual Titrimetric

Bicarbonate. Carbonate (see pH &. alkalinity)

Biochemical Oxygen Demand-Carbonaceous

Biochemical Oxygen Demand-Total

Chemical Oxygen Demand-Manual Colorimetric

Chloride-Automated Ferricyanide

Chlorine, Total Residual

Coliform. Fecal

Coliform, Total

Color, True

Color, Apparent

Corrosivity-NACE Standard TM-01-69

Cyanide, Total-Spectrophotometric

Cyanide, Amenable-Spectrophotometric

Dissolved Oxygen(Laboratory)-Membrane Electrode

Ruoride, Potentiometric ISE

Fluoride with distillation, Potentiometric ISE

Hardness, Total-Manual Titrimetric

Ignitability-Flash Point (closed cup)

MB AS, Extraction-Colorimetric

Ammonia-Nitrogen-Automated Phenate

Organic Nitrogen-Auto. Block Digest., Spectro.

Total Kjeldahl Nitrogen-Auto Block Digest. Spect

^itrate+Nitrite- Automated Cadmium Reduction

titrate- Automated Cadmium Red./Diazotization

Nitrite- Automated Diazotization

Oil & Grease-Total Recoverable, Gravimetric

Oil Si Grease-Total Recoverable. Infrared

Oil & Grease-Hydrocarbons, Grav. /Solvent Extract

)H (Laboratory)

•"henolics, Total Recoverable-Manual 4AAP

'hospnate, Total- Auto Ascorbic Acid/Block Digestion

'hosphate, Ortho-Auto. Ascorbic Acid

Silica-Manual Molybdosilicate

Solids-Nonfilterable Residue (TSS)

Solids- Volatile Nonfilterable Residue (VSS)

METHOD
305.1

310.1

calc.

405.1

405.1

410.4

325.2

330.5

APHA 909C

APHA909A

110.2

110.2

1110

335.2

335.1

360.1

340.2

340.1/340.2

130.2

1010

425.1

350.1

350.1/351.2

351.2

353.2

353.2/354.1

354.1

413.1

413.2

APHA503E

150.1

420.1

365.4

365.1

370.1

160.2
160.2/160.4

PQL
10 mg/L

20 mg/L

mg/L

6 mg/L

6 mg/L

15 mg/L

2 mg/L

0. 1 mg/L

1/100 mL

1/100 mL

5PTCO

5PTCO

10 mpy

20 ug/L

20 ug/L

1 mg/L

0.2 mg/L

0.2 mg/L

5 mg/L

25 Degrees Celsius

0.04 mg/L

0.1 mg/L

0. 1 mg/L

0.1 mg/L

0.05 mg/L

0.05 mg/L

0.05 mg/L

5 mg/L

1 .5 mg/L

5 mg/L

—
5 ug/L

0. 1 mg/L

0.05 mg/L

1 mg/L

4 mg/L

10 mg/L

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory und

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may van' from the labor

as a result sample matrix and compound concentration.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX

PARAMETER
Solids-FUterable Residue (TDS),Gravimetric 180

Solids- Volatile Filterable Residue (VDS)

Solids-Settleable Solids (SS)

Solids-Total Solids

Specific Conductance- Wheatstone Bridge

Sulfate-Turbidimerrtc

Sulfite-Titrimetric

Sulfide-Iodomerric

Sulfidc-Monier-Wilhams

Sulfide-Reactive

Tannin/Lignin-Colorimetric

Total Organic Carbon-Oxidation

Total Inorganic Carbon

Total Organic Halogen

Total Petroleum Hydrocarbons-Extraction, IR

METHOD
160.1

160.1/160.4

160.5

160.3

120.1

375.4

377.1

376.1

40CFR-425

7.3.4.1

APHA513

415.1

415.1

9020

418.1

Turbidity | 180.1

PQL
10 mg/L

10 mg/L

0.2 mL/L

10 mg/L
u mhos/ cm

1 mg/L

3 mg/L

1 mg/L

0.5 mg/L

1 mg/L
1 mg/L

1 mg/L

mg/L

1 mg/L

1 NTU

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory und

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the labor
as a result sample matrix and compound concentration.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ELEMENTAL ANALYSES - AQUEOUS MATRIX

PARAMETER
Aluminum-ICP
Antimony-Furnace AA
Arsenic-Furnace AA
Barium-ICP
Beryllium-ICP
Boron-ICP
Cadmium-Furnace AA
Calcium-ICP
Chromium-ICP
Chromium. Hexavalent-Colorimetric
Cobalt-ICP
Copper-ICP
Gold-ICP
Iron-ICP
Lead-ICP
Lead-Furnace AA
Magnesium-lCP
Manganese-ICP
Mercury-CVAA
Molybdenum-ICP
Nickel-ICP
Platinum-Furnace AA
Potassium-Flame AA
Potassium-ICP
Selenium-Furnace AA
Silver-ICP
Sodium-lCP
Thallium-Furnace AA
Tin-ICP
Titanium-ICP
Vanadium-ICP
Zinc-ICP

METHOD
200.7/6010
204.2/70*1
206.2/70<0
200.7/6010
200.7/6010
200.7/6010

2132
200.7/6010
200.7/6010

71<>6
200.7/6010
200.7/6010
200.7/60110
200.7/60 !'0
200.7/6050
239.2/74:>l
200.7/60 ;iO
200.7/60:10
245.1/74^0
200.7/60:10
200.7/6010

255.2
258.1

200.7/6010
270.2/7MO
200.7/6010
200.7/6010
279.2/7841
200.7/6010
200.7/6010
200.7/6010
200.7/6010

PQL
0. 100 mg/L
0.005 rag/L
0.005 mg/L
0.005 mg/L
0.015 mg/L
0.025 mg/L
0.002 mg/L
0.025 mg/L
0.015 mg/L
0.010 mg/L
0.015 mg/L
0.025 mg/L
0.100 mg/L
0.025 mg/L
0. 100 mg/L
0.005 mg/L
0.050 mg/L
0.010 mg/L

0.20 ug/L
0.020 mg/L
0.040 mg/L
0.005 mg/L
0.025 rag/L
0.500 rag/L
0.005 mg/L
0.015 rag/L
0.050 rag/L
0.005 mg/L
0.100 mg/L
0.100 mg/L
0.025 mg/L
0.025 mg/L

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory under practical
routine laboratory conditions for a variety of sample matrices. Sample-specific re]x>rting limits may vary from the laboratory PQL
as a result of sample matrix and compound concentration.

ICP = Inductively Coupled Plasma

AA = Atomic Absorption



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION

PARAMETER: ETHYLENE DIBROMIDE/l,2-DIBROMO-3-CHLOROPROPANE

METHOD: GC/ECD

MATRK: AQUEOUS

Compound

Ethylene dibromide
1 ,2-Dibromo-3-chloropropane

Practical Quantitatioa Limit (PQL)
(ug/L)

0.2
0.5

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory
under practical and routine laboratory conditions for a variety of sample matrices. Sample-specific reporting
limits may vary from the standard PQL as a result of sample matrix and compound concentrations.



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: SDWA PESTICIDES
METHOD: 608
MATRIX: AQUEOUS

COMPOUND
Endrin
Lindane
MethoxvchJor

PQL (ug/L)
i
i
i

Toxaphene | 1

PARAMETER: SDWA HERBICIDES
METHOD: SM509B
MATRIX: AQUEOUS

COMPOUND
2,4-D
2,4,5-TP (SUvex)

PQL (ug/L)
10
i

PQL = Practical Quantitation Limit represents the normally obtainable measurement level
achieved by the laboratory under practical and routine laboratory conditions for a variety of
sample matrices. Sample-specific reporting limits may vary from the standard PQL as a result
of sample matrix and compound concentration.



ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: DRINKING WATER VOLATILE ORGANICS
METHOD: 524.2
MATRIX: AQUEOUS

Compound

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane

Bromoform
Bromometbane
n-Butvlbenzene
scc-Butylbenzene
tert-Butylbenzene
Carbon tetrachlonde

Chlorobenzene
Chloroethane

Chlorofonn
Chlororaethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochlororaethane

1 ,2-Dibrorao-3-chloropropane
1 ,2-Dibromoethane

Dibromornethanc
1 ,2-Dichlorobcnzene

1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluororaethane

1 . 1 -Dichloroethane

1,2-Dichloroethane
1,1-Dichloroethene

cis- 1 ,2-Dichloroetheoe
trans- 1 ,2-Dichloroethene

1 ,2-Dichloropropanc
1 ,3-Dichloropropane

2,2-Dichloropropane
1 , 1 -Dichloropropene
cis-1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene

Ethylbenzene

Minimum Detection Limit (MDL)

(t&L)
0.08
0.05
0.16
0.21
0.17
0.16
0.08
0.05
0.06
0.12
0.05
0.13
0.16
0.18
0.11
0.10
0.19
0.85
0.11
0.18
0.10
0.10
0.10
0.21
0.11
0.10
0.19
0.22
0.20
0.12
0.14
0.27
0.12
0.14
0.11
0.10

MDL = The Minimum Detection Limit is the minimum concentration of a substance that can be identified, measured,

and reported with 99% confidence that the analyte concentration is greater than zero.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: DRINKING WATER VOLATILE ORGANICS
METHOD: 524.2
MATRIX: AQUEOUS

Compound

Hexachlorobutadiene
Isopropylbenzene
4-Isopropyltoluene
Mcthylene chloride
Naphthalene
n-Propylbenzene
Stvrene
1.1,1 ,2-Tetrachloroethane
1 . 1 ,2,2-Tetrachloroethaoe
Tetrachloroethene
Toluene
1 ,2.3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1.1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Trichlorofluoro methane
1 ,2,3-Trichloropropane
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbetizene
Vinyl chloride
o-Xylene
ra-Xylene
p-Xylene

Minimum Detection Limit (MDL)

(ugOJ
3.12
0.04
0.08
0.24
0.21
0.07
0.12
0.11
0.17
0.04
0.13
0.11
0.06
0.10
0.20
0.10
0.13
0.18
0.08
0.07
0.25
0.16
0.22
0.22

MDL = The Minimum Detection Limit is the minimum concentration of a substance that can be identified, measured,
and reported with 99% confidence that the analyte concentration is greater than zero.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

•
ANALYTICAL METHOD INFORMATION
PARAMETER: SEMIVOLATILE PRIORITY POLLUTANT VOLATILE ORGANIC^
METHOD: 625/8270
MATRIX: AQUEOUS

Compound

Benzo(B)Fluoranthene

Benzo(K)Fluoranthene

Chrvsene

BenzcK A) Anthracene

Anthracene

Phenanthrene

Acenaphthyleae

Acenaphthene

Benzo(A)PyTene

Bis(2-Chloroethyl)Ether

Bis(2-Chloroethojcy)Methane

Bis(2-ChloroisopropyDEther

Butyl Benzyl Phthalate

Diethyiphthalate

Dimethylphthalate

Fluoranthene

Fluorene

Hexachlorocyclopentadiene

HexAchlorobutadicne

Hexachloroethane

lndeno(l,2.2-CD)Pyrene

Isophorone

N-Nitrosodi-n-Propyl«mine

N-Nitrosodiphenylamine

N-Nitrosodunetbylamine

Nitrobenzene

4-Chloro-3-methylpheaol

Pyrene

Benzo(GHI)perylene

Poetical Quantitation Limit (PQL)
(ug/L>

10
10
10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10
: 10

10

10

10

10

10

10

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the

laboratory under practical and routine laboratory conditions for a variety of sample matrices. Sample-

specific reporting limits may vary from the standard PQL as a result of sample matrix and compound

concentrations.
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ABB Environmental Services, Inc.
Analytical Laboratory
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: SEMIVOLATILE PRIORITY POLLUTANT VOLATILE ORGANICS
METHOD: 625/8270
MATRIX: AQUEOUS

Compound

1 ,2-Dichlorobenzene

1 ,2,4-Trichlorobenzene

Dibenzo(A,H)Anthrac«ne

1 ,3-Dichlorobenzene

1 ,4-Dichlorobeozene

2-Chloronaphthalene

2-Chlorophcnol

2-Nitrophenol

Di-n-octylphthalate

2,4-Dichlorophenol

2 ,4-Dimethylphenol

2.4-Dinitrocoluene

2,4-Dinitrophenol

2,4, 6-Trichlorophenol

2,6-Dinitrotoluene

3 ,3-Dichlorobenzidine

4-Bromophenyl Phenyl Ether

4-ChlorophenyI Phenyl Ether

4-Nitrophenol

2-Methyl-4 ,6-Dinitrophenol

Phenol

Naphthalene

Pentachlorophenol

Bis(2-Ethylhexyl)Phthalate

Di-n-Butylphthalate

Benzidine

Hexachlorobenzene

1 ,2-Diphenyldrazine

Practical Quantitetion Limit (PQL)
(ug/L)

10
10
10
10
10

10

10
10
10
10
10
10
50
10
10
20
10
10
50
50
10
10
50
10
10
50
10
10

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the

laboratory under practical and routine laboratory conditions for a variety of sample matrices. Sample-

specific reporting limits may vary from the standard PQL as a result of sample matiix and compound

concentrations.



REFERENCE GUIDE TO LABORATORY REPORT OF ANALYSIS

The attached Report of Analysis summarizes the analytical results for your drinking water sample. The
ABB-ES Laboratory reports results using industry-accepted protocols as well as some unique reporting
protocols that are designed to present a comprehensive Report of Analysis.

All sample results are reported in concentration units of ug/L (micrograms per liter) or mg/L (milligrams
per liter). These units are used to express the concentration of a particular substance in a solution. One
milligram per liter (1 mg/L) is equivalent to one thousand micrograms per liter (1000 mg/L); therefore,
a solution with a concentration of 5 mg/L is more concentrated than a solution with a concentration of
5 ug/L.

After the Volatile Organic and Semivolatile Organic results, there is a section entitled Volatile Surrogate
Recovery and Semivolatile Surrogate Recovery, respectively. Surrogates are organic compounds which
are similar to analytes of interest in chemical composition, extraction, and chromatography, but which
are not normally found in environmental samples. These compounds are spiked into all blanks,
standards, samples and spiked samples prior to analysis. Percent recoveries are calculated for each
surrogate. The surrogate compounds act as a means to measure the efficiency of the sample extraction
and analysis.

The US Environmental Protection Agency has outlined certain criteria that the ABB-ES Laboratory uses
for reporting sample concentrations. These criteria dictate the detection limits that laboratories should
use for reporting sample results. The ABB-ES Laboratory conducts Method Detection Limit (MDL)
studies and Instrument Detection Limit (IDL) studies on a regular basis. The MDL and IDL studies
enable us to determine the limitations of analytical procedures as well as instrumentation. An MDL is
defined as:

"The minimum concentration of a substance that can be identified, measured, and reported with
99% confidence that the analyte concentration is greater than zero."

An IDL is defined as:

"The smallest signal above background noise that an instrument can detect at a 99% confidence
level."

Method Detection Limit or Instrument Detection Limit concentrations are then multiplied by a factor of
3 (three) to 10 (ten) to determine what the Practical Quantitation Limit (PQL) is for a particular analysis.
A PQL is defined as:

"The lowest level that can be reliably determined within specified limits of precision and accuracy
during routine laboratory operating conditions."



REFERENCE GUIDE TO LABORATORY REPORT OF ANALYSIS

All parameters on this Report of Analysis are reported based upon PQLs except for the Volatile Organic
Analysis results. The Volatile Organic Analysis results are reported based upon MDLs so that ABB-ES
reporting limits comply with Massachusetts Department of Environmental Protection drinking water
limits. If a result is reported with a " <" sign, then the compound was not detected in the sample above
the PQL or, in the case of Volatile Organics, the MDL.

As part of the standard operating procedures of the ABB-ES Laboratory, contaminant-free water is
analyzed as a sample concurrently with a set of samples. This reagent-free water sample is called a
method blank. A "B" notation signifies that the compound reported was also detected in its
corresponding method blank. There are certain compounds that occur as common laboratory
contaminants that may be detected in the method blank. It is standard policy for the laboratory to
reanalyze a sample if a compound that is not a common laboratory contaminant is detected in the method
blank.

For Volatile Organic and Semivolatile Organic analyses, it is common for most laboratories to report
values that are below the PQL. These values are notated with a "J". The "J" notation signifies that the
parameter was detected and that the value reported is an estimated value because it is below the PQL.

The ABB-ES Laboratory will notate other sample results based upon Quality Control criteria to which
the laboratory adheres. Non-standard quality control results are notated on the Report of Analysis. This
notation will give a brief explanation of the impact of these quality control results on the actual sample
results.
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS

PARAMETER
Arsenic, total

Barium, total
Benzene
gamma-BHC (Lindane)
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomcthane

n-Butvlbenzene
sec-Butvlbenzene

tert-Butvlbenzene
Cadmium, total

Carbon tetrachloride
Chloride
Chlorobenzene

Chloroethane

CMoroform
Chloromethane
2-Chlorotoluene
4-ChlorotoIuene

Chromium, total
Chromium, hexavalent
Coliform, fecal
Coliform, total
Color

Copper, total
Corrosivity

2.4-D
1 ,2-Dibromo-3-chloropropane
Dibromochloromethane

1 .2-Dibromoethane

Dibromomethane

1 ,2-Oichlorobenzene
1 ,3-Dichlorobenzene

PRIMARY
MCL (mg/L)

0.05
1

0.005
0.0004

U
u
*

*

u
u
u
u

0.010
0.005

U
u
u
*

u
u
u

0.05
0.05

1/100 mL
1/100 mL

0.1
U
*

U
u
u
u

SECONDARY
MCL (mg/L)

250

15 color units
1

noncorrosivc

MCL = Maximum Contaminant Level

U = Unregulated parameter.

Reference list: USEPA. "Fact Sheet, Drinking Water Regulations Under the Safe Drinking Water Act,

February 1989. SDWA = Safe Drinking Water Act.
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Ji IIII

US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS

PARAMETER
1 ,4-Dichlorobenzene
Dichlorodifluorornethane
1,1-Dichlorocthane
1 ,2-Dichloroethane
1 . 1 -Oichloroethene
cis-1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethene
1 ,2-Dichloropropane
1 ,3-Dichloropropane
2 .2-Dichloropropane
1 , 1 -Dichloropropene
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Endrin
Ethylbenzene
Fluoride, soluble
Hexachlorobutadiene
Iron, total
Isopropylbenzene
4-Isopropyltoluene
Langelier saturation index
Lead, total
Manganese, total
Mercury, total
Methoxvchlor
VIethvlene chloride
Naphthalene
Nitrate, (as Nl
Odor
pH
n-Propylbenzene
Radioactivity, total alpha
Radioactivity, total beta
Radium 226. total
Radium. 228

PRIMARY
MCL (mg/L)

0.075
U
U

0.005
0.007

U
U
U
U
U
U
U
U

0.0002
U

4.0
U
U
U
U
U

0.05
U

0.002
0.1

U
U
10

U
15pCi/L
4 mrem
5pCi/L
5pCi/L

SECONDARY
MCL (mg/L)

2.0

0.3

0.05

3 TON
6.5-8.5

MCL = Maximum Contaminant Level

U = Unregulated parameter.

Reference list: USEPA. 'Fact Sheet. Drinking Water Regulations Under the Safe Drinking Water Act.
February 1989. SDWA = Safe Drinking Water Act.
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS

PARAMETER
Selenium, local
Silver, total
Sodium, total
Styrene
Sulfate (as SO4)
Surfactants

1,1,1 ,2-Tetrachloroethane

1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
Total dissolved solids (TDS)
Toxaphene
2.4.5-TP (Silvc*)
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene

TricMorofluoromethane
1 ,2,3-Trichloropropane
Trihalomethanes (chlorofonn, bromoform.

bromodichloromethane, dibromochlorometbane) *
1 ,2,4-Trimethylbenzene

1 ,3,5-Trimethylbenzene
Turbidity

Vinyl chloride
m-Xylene
o-Xylene

p-Xylene
Zinc, total

PRIMARY
MCL (mg/L)

0.01
0.05
20.0

U

U
U
U
U

0.005
0.01

U
U

0.20
U

0.005
U
U

0.10

U
U

1-5 ntu
0.002

U
U
U

SECONDARY
MCL (mg/L)

250
2

500

5

MCL = Maximum Contaminant Level

U = Unregulated parameter.

Reference list: USEPA, "Fact Sheet, Drinking Water Regulations Under the Safe Drinking Water Act,"

February 1989. SDWA = Safe Drinking Water Act.
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- ANALYSIS REQUEST FORM

Client Information: Name i* '• r••- : : '*

Company - ' ' ' • • < ' . •

Mailing Adddress

Purchase Order/Job Number

Where to Send Report Q Directly to Client
D ABB - Name

Analyses Requested By:
Technical Project Professional

Approved By: Project Manager

Date Received
Lab Location
Results Due • • • /
Client I.D. No. i,L • *

-i-""l

D Solid Waste Data File
D Data Documentation Req;d , .
Q Entered in Computer ' / •

Type of Sampla f . . ̂  . , ' ̂  ( J~~]SPECIAL
List Any Hazards . • , * ~ I PROCEDURE

DFiltered in Field ElNon-Filtered
Additional Information or Special Procedures

.J I-:, vq >

<-•• '" O .. CtC t I - M - . -i

-i ' : ' c i<

Sample Identification Lab Numbers Date Sampled Samplmj By Analyses Required

t- « vi

' . ' ' • ' • . • • I'1 ' -r^uir -

1 1

iv. ;•., •' K \ - r - \ '

- 1' i A ^ d f'r T!

f , ; . r \ \

/ i

L.^ \ > ' ' . /

OH-62
' L i 'f •* ('

• V j I L \

— . . ._. ~f ' 1 ' I *- *-- -*l -- • *— ' - •-^

'f i ABB Environmental Services, IncT '' A
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Client: Olin Chemical, Sample Numbers: 91259009-016

ANALYSIS AND QUALITY CONTROL
DOCUMENTATION

Prepared By:

ABB ENVIRONMENTAL
ANALYTICAL LABORATORY SERVICES DIVISION

PORTLAND, MAINE

26-Sep-91

Reviewed and Approved by:
Laboratory Quality Assurance; Julie Ricardi
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Client: Olin Chemical

t I
26-Sep-91

^^^:=Qii^^!.<5ji^ji&SJ!^^^SIB

MA DEP QC REPORT

MA DEP QC Report documentation consists of the following components for specific types of analyses:

Section Type of Documentation
INORGANIC ANALYSES FOR METALS

0
0
0
o

INORGANIC ANALYSES FOR NON-METALS

o
0
0
0

ORGANIC ANALYSES BY GC

0
0
o
o

ORGANIC ANALYSES BY GC/MS

o
o
o
o

METHODS AND CHRONOLOGY OF ANALYSIS
METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS
DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
SUMMARY REPORT

METHODS AND CHRONOLOGY OF ANALYSIS
METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS
DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
SUMMARY REPORT

METHODS. CHRONOLOGY OF ANALYSIS AND METHOD BLANK RESULTS
LABORATORY CONTROL SAMPLE RESULTS
SAMPLE DUPLICATE RESULTS
MATRIX SPIKE RESULTS

METHODS. CHRONOLOGY OF ANALYSIS AND METHOD BLANK RESULTS
LABORATORY CONTROL SAMPLE RESULTS
SAMPLE DUPLICATE RESULTS
MATRIX SPIKE RESULTS 000002



Client: Olin Chemical 26-Sep-91

'̂ f.:̂ |IS

MA DEP QC REPORT

MA DEP QC Report documentation consists of the following components for specific types of analyses:

Section Type of Documentation
CHAIN OF CUSTODY

0
0
o
o

ANALYSIS REQUEST FORMS
CHAIN OF CUSTODY RECORDS
SAMPLE RECEIVING DOCUMENTATION
CORRESPONDENCE

OOOGO3
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Client: Olin Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF ANAL YSIS CHRONOLOG Y OF ANAL YSES

Parameter

Aluminum

Barium

Beryllium

Chromium

Method Description
No.

200.7 Atomic Emission, Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date
Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
17-Sep-91
17-Sep-91
!7-Sep-91
17-Sep-91

Date
of

Instrument
Analysis

18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
l8-Sep-91
18-Sep-91
18-Sep-91
1B-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
l8-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91

Dilution
Factor *

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

nnn()O4



Client: Olln Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF A NAL YSIS CHRONOLOGY OF ANAL YSES

Parameter

Copper

Iron

Manganese

Nickel

Method Description
No.

200.7 Atomic Emission. Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date
Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
l7-Sep-91
l7-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
l7-Sep-91
!7-Sep-91
l7-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
l7-Sep-91
17-Sep-9l
l7-Sep-91
17-Sep-91
!7-Sep-91
!7-Sep-91
l7-Sep-91
l7-Sep-91
17-Sep-91

Date
of

Instrument
Analysis

18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
l8-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91

Dilution
Factor *

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0

1.0
1.0
1.0
1.0
1.0



Client: Olin Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF ANAL YSIS CHRONOLOG Y OF ANAL YSES

Parameter

Silver

Sodium

Zinc

Antimony

Method Description
No.

200.7 Atomic Emission. Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

200.7 Atomic Emission, Inductively Coupled Plasma

204.2 Atomic Absorption, Graphite Furnace

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date
Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-9l
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
17-Sep-91
17-Sep-9l

Date
of

Instrument
Analysis

18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
l8-Sep-91
!8-Sep-9l

Dilution
Factor *

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0



Client: Olin Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF ANALYSIS CHRONOLOG Y OF ANAL YSES

Parameter

Arsenic

Cadmium

Lead

Selenium

Method Description
No.

206.2 Atomic Absorption, Graphite Furnace

213.2 Atomic Absorption, Graphite Furnace

239.2 Atomic Absorption, Graphite Furnace

270.2 Atomic Absorption, Graphite Furnace

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date

Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91

Date
of

Instrument
Analysis

18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
!9-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91

Dilution
Factor *

.0

.0

.0

.0

.0

.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

1.0
1.0

r
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Client: Olin Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF ANALYSIS CHRONOLOG Y OF ANAL YSES

Parameter

Thallium

Mercury

Method Description
No.

279.2 Atomic Absorption, Graphite Furnace

245.1 Atomic Absorption, Manual Cold Vapor

ABB Environmental

Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date

Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
18-Sep-91
ifl-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91

Date
of Dilution

Instrument Factor *
Analysis

17-Sep-91 1.0
17-Sep-91 1.0
17-Sep-91 1.0
17-Sep-91 1.0
17-Sep-91 1.0
17-Sep-91 .0
17-Sep-91 .0
18-Sep-91 .0
ie-Sep-91 .0
18-Sep-91 .0
18-Sep-91 .0
18-Sep-91 1.0
18-Sep-91 1.0
18-Sep-91 1.0

Notes:
Unless otherwise indicated, analytical methods are from (1) 'Methods of Chemical Analysis of Water and Wastes,* EPA-600/4-79-020,

Revised March, 1983, or (2) 'Test Methods for Evaluating Solid Wastes," EPA SW-846, Revised November, 1986.

•The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis.
The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, I.e., the sample was analyzed
at 20% its reported concentration.

OOOOC8



Client: Olin Chemical 24-Sep-91

QuaHty Cootrol Report

Method Blank and Laboratory Control Sample Results

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

Parameter
Aluminum

Barium

Beryllium

Chromium

Copper

Iron

Manganese

Nickel

Silver

Sodium

Zinc

Antimony

Arsenic

Date

of
Prep

17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-9l
17-Sep-91
17-Sep-91

Date

of
Analysis

18-Sep-91
18-Sep-91
19-Sep-91
19-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-9l
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
19-Sep-91

Concentration Practical

Units Measured Acceptance Quantitation

in Blank Range Level*
mg/L < 0.10 < 0.10 0.10
mg/L < 0.10 < 0.10 0.10
mg/L < 0.005 < 0.005 0.005
mg/L < 0.005 < 0.005 0.005

mg/L < 0.015 < 0.015 0.015
mg/L < 0.015 < 0.015 0.015
mg/L < 0.015 < 0.015 0.015
mg/L < 0.015 < 0.015 0.015
mg/L < 0.025 < 0.025 0.025
mg/L < 0.025 < 0.025 0.025
mg/L < 0.025 < 0.050 0.025
mg/L < 0.025 < 0.050 0.025
mg/L < 0.010 < 0.010 0.010
mg/L < 0.010 < 0.010 0.010
mg/L < 0.040 < 0.040 0.040
mg/L < 0.040 < 0.040 0.040
mg/L < 0.015 < 0.015 0.015
mg/L < 0.015 < 0.015 0.015
mg/L < 0.050 < 0.200 0.050
mg/L < 0.050 < 0.200 0.050
mg/L < 0.025 < 0.025 0.025
mg/L < 0.025 < 0.025 0.025
mg/L < 0.005 < 0.005 0.005

mg/L < 0.005 < 0.005 0.005

Measured Percent Acceptance Acceptance
Units True Value Value Recovered Range Range

(%) (mg/kg)
mg/L 3.00 2.88 96.0 80-120
mg/L 3.00 2.94 98.0 80-120

mg/L 0.300 0.294 98.0 80-120
mg/L 0.300 0.295 98.3 80-120
mg/L 0.100 0.093 93.0 80-120
mg/L 0.100 0.095 95.0 80-120
mg/L 0.300 0.300 100 80-120
mg/L 0.300 0.309 103 80-120
mg/L 0.300 0.285 95.0 80-120
mg/L 0.300 0.296 98.7 80-120
mg/L 12.5 12.4 99.2 80-120
mg/L 12.5 12.5 100 80-120
mg/L 0.200 0.195 97.5 80-120
mg/L 0.200 0.197 98.5 80-120
mg/L 0.300 0.296 98.7 80-120
mg/L 0.300 0.297 99.0 80-120
mg/L 0.300 0.300 100 80-120
mg/L 0.300 0.300 100 80-120
mg/L 2.50 2.40 96.0 80-120
mg/L 2.50 2.45 98.0 80-120
mg/L 0.300 0.296 98.7 80-120
mg/L 0.300 0.299 99.7 80-120
mg/L 0.020 0.023 115 80-120
mg/L 0.020 0.023 115 80-120
mg/L 0.020 0.022 110 80-120

^mg/L 0.020 0.022 110 80-120
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Client: Olin Chemical 24-Sep-91

ABB Environmental

Method Blank and Laboratory Control Sample Results

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

Parameter
Cadmium

Lead

Selenium

Thallium

Mercury

Date
of

Prep
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
18-Sep-91
18-Sep-91

Date
of

Analysis
18-Sep-91
18-Sep-91
17-Sep-91
17-Sep-91
l9-Sep-91
l9-Sep-91
17-Sep-91
17-Sep-91
18-Sep-91
18-Sep-91

Concentration Practical
Units Measured Acceptance Quantitation

in Blank Range Level*
mg/L < 0.002 < 0.002 0.002

mg/L < 0.005 < 0.005 0.005
mg/L < 0.005 < 0.005 0.005
mg/L < 0.005 < 0.005 0.005

mg/L < 0.005 < 0.005 0.005

ug/L < 0.20 < 0.20 0.20
ug/L < 0.20 < 0.20 0.20

Measured Percent Acceptance Acceptance
Units True Value Value Recovered Range Range

(%) (mg/kg)
mg/L 0.010 0.011 110 80-120
mg/L 0.010 0.011 110 80-120
mg/L 0.020 0.022 110 80-120
mg/L 0.020 0.020 100 80-120
mg/L 0.010 0.010 100 80-120
mg/L 0.010 0.010 100 80-120
mg/L 0.010 0.009 90.0 80-120
mg/L 0.010 0.009 90.0 80-120
UQ/L 2.00 1.70 85.0 80-120
ug/L 2.00 1.65 82.5 80-120

' Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition
during routine laboratory operations.

DATA QUALITY COMMENTS:
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted.

ooooio



Client: Olin Chemical 24-Sep-91

Duplicate and Matrix Spike/Matrix Spike Duplicate Results

DUPLICA TE RESULTS MA TRIX SPIKE/MA TRIX SPIKE DUPLICA TE RESULTS
ABB

Environmental
Parameter Sample No.

Aluminum
Barium
Beryllium
Chromium
Copper
Iron
Manganese
Nickel
Silver
Sodium
Zinc
Antimony
Arsenic
Cadmium
Lead
Selenium
Thallium
Mercury

91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011
91259011

Sample Acceptance
Measurement Mean Range

Units Rep 1 Rep 2 Cone RPD for RPD

(%) (%)
mg/L <0.100 <0.100 <0.100 NC 0-20
mg/L 0.022 0.021 0.022 4.7 0-20
mg/L <0.015 <0.015 <0.015 NC 0-20
mg/L <0.015 <0.015 <0.015 NC 0-20
mg/L 0.038 0.043 0.041 12 0-100
mg/L 0.483 0.478 0.481 1.0 0-20
mg/L 0.977 0.967 0.972 1.0 0-20
mg/L <0.040 <0.040 <0.040 NC 0-20
mg/L <0.015 <0.015 <0.015 NC 0-20
mg/L 20.2 20.3 20.3 0.5 0-20
mg/L <0.025 <0.025 <0.025 NC 0-20
mg/L <0.005 <0.005 <0.005 NC 0-20
mg/L <0.005 <0.005 <0.005 NC 0-20
mg/L <0.002 <0.002 <0.002 NC 0-20
mg/L <0.005 <0.005 <0.005 NC 0-20
mg/L <0.005 <0.005 <0.005 NC 0-20
mg/L <0.005 <0.005 <0.005 NC 0-20
ug/L <0.20 <0.20 <0.20 NC 0-20

Concentration or Quantity Matrix Spike Recovery (%)
Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance

Only Added + Spike + Spike -t-Spike + Spike Range (%) Range
Dup 1 Dup 2 Dup 1 Dup 2 (%) (%)

mg/L <0.100 3.00 2.92 NA 97.3 NA 80-120 NA 0-20
mg/L 0.022 0.300 0.319 NA 99.0 NA 80-120 NA 0-20
mg/L <0.015 0.100 0.091 NA 91.0 NA 80-120 NA 0-20
mg/L <0.015 0.300 0.288 NA 96.0 NA 80-120 NA 0-20
mg/L 0.041 0.300 0.334 NA 97.7 NA 80-120 NA 0-20
mg/L 0.481 12.5 12.6 NA 97.0 NA 80-120 NA 0-20
mg/L 0.972 0.200 1.17 NA 99.0 NA 80-120 NA 0-20
mg/L <0.040 0.300 0.303 NA 101 NA 80-120 NA 0-20
mg/L <0.015 0.300 0.292 NA 97.3 NA 80-120 NA 0-20
mg/L 20.3 2.50 22.8 NA 100 NA 80-120 NA 0-20
mg/L <0.025 0.300 0.306 NA 102 NA 80-120 NA 0-20
mg/L <0.005 0.020 0.028 NA 140 NA * 80-120 NA 0-20
mg/L <0.005 0.020 0.023 NA 115 NA 80-120 NA 0-20
mg/L <0.002 0.010 0.011 NA 110 NA 80-120 NA 0-20
mg/L <0.005 0.020 0.020 NA 100 NA 80-120 NA 0-20
mg/L <0.005 0.010 0.012 NA 120 NA 80-120 NA 0-20
mg/L <0.005 0.010 0.010 NA 100 NA 80-120 NA 0-20
ug/L <0.20 2.00 1.95 NA 97.5 NA 80-120 NA 0-20

RPD - Relative percent difference, which is the absolute value of the difference between two duplicate results divided by the mean concentration
then multiplied by 100%.

NA - Not applicable.

NC = Relative perceni dillerence cannot be calculated for sample results less than the POL.

Because of the large uncertainty (i.e., 33% or greater) associated with measurements made near the detection level, the acceptance range for relative

t f l f l l f f l f l ' - 1 1
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Client: Olin Chemical

I I
24-Sep-91

ABB Environmental

Duplicate and Matrix Spike/Matrix Spike Duplicate Results

DUPLICATE RESULTS MA TRIX SPIKE/MA TRIX SPIKE DUPLICA TE RESULTS
ABB

Environmental
Parameter Sample No.

Sample Acceptance
Measurement Mean Range

Units Rep 1 Rep 2 Cone RPD for RPD

Concentration or Quantity Matrix Spike Recovery (%)
Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance

Only Added -t-Spike +Spike -t-Spike +Spike Range (%) Range
Pup 1 Pup 2 Pup 1 Pup 2 (%) (%)

percent difference for duplicate measurements at such low concentrations is 0-100%.

DATA QUALITY COMMENTS:
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted.

• Matrix spike recovery Is outside the laboratory's specified acceptance range indicating potential sample matrix interference
and potential bias of reported value for this parameter.
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Client: Olin Chemical
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Summary Report

Inorganic Laboratory Summary Report

All sample analyses for elements referenced by this Quality Control Report were routine and were
conducted in accordance with appropriate analytical protocols and laboratory standard operating
procedures except as noted.

ABB Environmental Sample No. 91259011
Parameter: Antimony
Description of Problem/Summary of Laboratory Actions: The antimony matrix spike recovery for this
sample is 140%. which is outside the laboratory's acceptance range of 80%-120%. This may indicate the
presence of a sample matrix interference and a potential bias of the reported value for thiSDarameter.
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Client: Olin Chemical
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-. ABB

Methods and Chronology of Analysis

METHODS OF ANAL YSIS CHRONOLOGY OF ANALYSES

Parameter

Chloride

Coliform. Fecal

Coliform, Tola)

Chromium. Hexavalent

Method Description
No.

325.2 Colorlmetric, Automated Ferricyanide

~APHA 909C Membrane Filter, M-FC medium

~APHA 909A Membrane Filter, M-Endo medium

7196 Colorimetric

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date
Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
ifi-Rnp-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
17-Sep-91
17-S9P-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91

Date
of

Instrument
Analysis
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18 Ssp-SI
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91

Dilution
Factor *

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.0
.0

1.0

A



Client: Olin Chemical 24-Sep-91
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Methods and Chronology of Analysis

METHODS OF ANAL YSIS CHRONOLOGY OF ANAL YSES

Parameter

Cyanide, Total

Fluoride

Ammonia-Nitrogen

TKN -Total Kjeldahl Nitrogen

Method Description

No.

335.2 Spectrophotometric. Manual

340.2 Potentiometric, Ion Selective Electrode

350.1 Colorlmetric. Automated Phenate

351.2 Colorimetric, Automated Block Digestor

ABB Environmental

Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date

Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-8ep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample

Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91

Date

of
Instrument

Analysis
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91
19-Sep-91

Dilution

Factor *

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0

1.0
1.0
1.0
1.0
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Client: Olin Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF ANAL YSIS CHRONOLOG Y OF ANAL YSES

Parameter

Nitrate+Nitrite-Nitrogen

Nitrate-Nitrogen

Nitrite-Nitrogen

pH (Laboratory)

Method Description
No.

353.2 Colorimetric, Automated Cadmium Reduction

353.2/354.1 Calculation from Nitrate+Nitrlte. Nitrite

354.1 Colorimetric, Automated

150.1 Electrometric

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date

Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sen-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-S9P-91

17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91

Date
of

Instrument
Analysis
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Qan_O1

.17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
l7-Sep-91

Dilution
Factor •

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.0

1.0
1.0
1.0
1.0
1.0
1.0



Client: Olin Chemical 24-Sep-91

Methods and Chronology of Analysis

METHODS OF ANAL YSIS CHRONOLOG Y OF ANAL YSES

Parameter

TDS -Filterable Residue

Sulfate

Method Description
No.

160.1 Gravimetric, 180C

375.4 Turbidlmetric

ABB Environmental
Sample Nos.

91259009
91259010
91259011
91259012
91259013
91259014
91259015
91259009
91259010
91259011
91259012
91259013
91259014
91259015

Date
Sample

Received

16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
l6-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
of Sample
Chemical

Preparation
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91

Date

of Dilution
Instrument Factor *
Analysis
18-Sep-91 1.0
18-Sep-91 1.0
18-Sep-91 1.0
18-Sep-91 1.0
18-Sep-91 1.0
18-Sep-91 1.0
18-Sep-91 1.0
17-Sep-91 1.0
17-Sep-91 .0
17-Sep-91 .0
17-Sep-91 .0
17-Sep-91 .0
17-Sep-91 .0
17-Sep-91 1.0

Notes:
Unless otherwise indicated, analytical methods are from (1) 'Methods of Chemical Analysis of Water and Wastes,* EPA 600/4-79-020,

Revised March, 1983, or (2) 'Test Methods for Evaluating Solid Wastes.' EPA SW-846, Revised November, 1986.

NA - Not applicable.

~ APHA - Standard Methods for the Examination of Water and Wastewater, American Public Health Association, 16th edition, 1985.

•The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis.
The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis.
For example, a dilution (actor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed
at 20% its reported concentration.

I I
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Client: Olin Chemical 24-Sep-91

Method Blank and Laboratory Control Sample Results

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

Parameter

Chloride

Colilorm. Fecal
Coliform. Total
Chromium, Hexavalent
Cyanide. Total
Fluoride

Ammonia-Nitrogen

TUTJ -To»a| kfiol/jahj Mjlrnnan

Nitrate* Nitrite-Nitrogen

Nitrate-Nitrogen

Nitrite-Nitrogen

TDS -Filterable Residue

Sulfate

Date
of

Prep*
18-Sep-91
18-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
IB-Ssp-91
18-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-9l
17-Sep-91
17-Sep-91
17-Sep-91

Date
of

Analysis*
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
17-Sep-91
19-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
19 Sop 91
19-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
17-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
18-Sep-91
17-Sep-91

Cone. Practical

Units Measured Acceptance Quantitation

in Blank Range Level**

mg/L < 2.0 < 2.0 2.0
mg/L < 2.0 < 2.0 2.0

col/100 mL < 1.0 < 1.0 1.0
col/100 ml < 1.0 < 1.0 1.0

mg/L < 0.010 < 0.010 0.010
ug/L < 20 < 20 20
mg/L < 0.20 < 0.20 0.20

mg/L < 0.10 < 0.10 0.10
mg/L < 0.10 < 0.10 0.10
rrsg/L < 0.10 < 0.10 0.10
mg/L < 0.10 < 0.10 0.10
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 0.050 < 0.050 0.050
mg/L < 10 < 10 10
mg/L < 10 < 10 10
mg/L < 10 < 10 10
mg/L < 10 < 10 10
mg/L < 1.0 < 1.0 1.0

True Measured Percent Acceptance Acceptance Acceptance

Units Value Value Recovered Range Range Range

(%) (mg/kg) (%)

mg/L 62.5 69.8 112 80-120
mg/L 62.5 70.7 113 80-120

mg/L 0.043 0.040 93.0 80-120
ug 10.5 9.34 89.0 80-120

mg/L 1.00 0.96 96.0 80-120
mg/L 0.80 0.78 97.5 80-120
mg/L 1.50 1.57 105 80-120
mg/L 1.50 1.49 99.3 80-120
rng/L 1.25 1.23 103 80-120
mg/L 1.25 1.19 95.2 80-120
mg/L 1.20 1.22 102 80-120
mg/L 1.20 1.26 105 80-120
mg/L 1.20 1.26 105 80-120
mg/L 1.20 1.22 102 80-120
mg/L 1.20 1.26 105 80-120
mg/L 1.20 1.26 105 80-120
mg/L 1.00 0.918 91.8 80-120
mg/L 1.00 0.978 97.8 80-120
mg/L 746 727 97.5 80-120

mg 1.25 1.24 99.2 80-120
mg 1.25 1.21 96.8 80-120

• Date is indicated if sample preparation/analysis was performed on more than one day for a parameter. If no date is given, all samples,
method blanks and laboratory control samples were prepared and analyzed as indicated on the Chronology Form.
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Client: Olin Chemical 24-Sep-91

Method Blank and Laboratory Control Sample Results

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

Parameter

Date
of

Prep*

Date
of

Analysis*

Cone. Practical
Units Measured Acceptance Quantitation

in Blank Range Level**

True Measured Percent Acceptance Acceptance Acceptance
Units Value Value Recovered Range Range Range

(%) (rag/kg) (*)

'' Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition
during routine laboratory operations.

DATA QUALITY COMMENTS:
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted.

OOGO13
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Client: Olin Chemical 24-Sep-91

Duplicate and Matrix Spike/Matrix Spike Duplicate Results

DUPLICA TE RESULTS MA TRIX SPIKE/MA TRJX SPIKE DUPLICA TE RESULTS
ABB

Environmental

Parameter Sample No.

Chloride
Chromium. VI

Cyanide. Total
Fluoride
Ammonia
TKN
Nitrate+Nitrite

Nitrate

Nitrite
pH (Laboratory)
TDS
Sulfate

91259011
91259011
91259013
91259011
91259011
91259011
91259011
91259011
91259015
91259011
91259015
91259011
91259011
91259011
91259011

Sample Acceptance

Measurements Mean Range

Units Rep 1 Rep 2 Cone RPD for RPD

(%) (%)
mg/L 42.2 42.0 42.1 0.5 0-20
mg/L <0.010 <0.010 <0.010 NC 0-20

ug/L <20 <20 <20 NC 0-20
mg/L <0.20 <0.20 <0.20 NC 0-20
mg/L 0.323 0.313 0.318 3.1 0-20
mg/L 0.277 0.257 0.267 7.5 0-20
mg/L 0.208 0.164 0.186 24 • 0-20
mo/L 0.422 0.130 0.276 106 ' 0-20
mg/L 0.208 0.164 0.186 24 ' 0-20
mg/L 0.422 0.130 .0.276 106 ' 0-20
mg/L <0.050 <0.050 <0.050 NC 0-20

6.46 6.48 6.47 0.3 0-20
mg/L 143 138 141 3.6 0-20

Concentration or Quantity Matrix Spike Recovery (%)

Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance

Only Added +Spike +Spike + Spike +Spike Range (%) Range

Dup 1 Dup2 Dup 1 Dup2 (%) (%)
mg/L 33.7 12.5 47.7 47.6 112 111 80-120 0.7 0-20

mg/L <0.010 0.086 0.074 NA 86.0 NA 80-120 NA 0-20
ug/L <20 105 115 NA 110 NA 80-120 NA 0-20
mg <0.020 0.200 0.193 NA 96.5 NA 80-120 NA 0-20

mg/L 0.310 1.25 1.52 NA 96.8 NA 60-120 NA 0-20
mg/L 0.267 1.25 1.53 NA 101 NA 80-120 NA 0-20
mg/L 0.167 1.20 1.44 NA 106 NA 80-120 NA 0-20

mg/L 0.167 1.20 1.44 NA 106 NA 80-120 NA 0-20

mg/L <0.050 0.250 0.205 NA 82.0 NA 80-120 NA 0-20

mg 0.67 0.50 1.15 NA 96.0 NA 80-120 NA 0-20

RPD - Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration
then multiplied by 100%.

NC - Relative percent difference cannot be calculated for sample results less than the PQL.

NA - Not applicable.

Because of the large uncertainty (i.e., 33% or greater) associated with measurements made near the detection level, the acceptance range for relative
percent difference for duplicate measurements at such low concentrations is 0-100%.

DATA QUALITY COMMENTS:
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted.
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Client: Olin Chemical 24-Sep-91

Duplicate and Matrix Spike/Matrix Spike Duplicate Results

DUPLICATE RESULTS MA TRIX SPIKE/MA TRJX SPIKE DUPLICA TE RESULTS

Parameter

ABB
Environmental

Sample No.

Sample Acceptance
Measurements Mean Range

Units Rep 1 Rep 2 Cone RPD for RPD

Concentration or Quantity Matrix Spike Recovery (%)
Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance

Only Added + Spike + Spike +Spike -t-Spike Range (%) Range
Pup 1 Pup 2 Pup 1 Pup 2 (%) (%)

Precision of replicate analysis as measured by RPD is outside the laboratory's acceptance range (or this parameter. Sample homogeneity may be a (actor.
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Client: Olin Chemical 25-Sep-9l

Analytical Laboratory
J • • •• • ' . - . . . ' ••: •••• .•••••.: .•••••• &• '•••:•

Summary Report

Inorganic Laboratory Summary Report

All sample analyses for wet chemistry referenced by this Quality Control Report
were routine and were conducted in accordance with appropriate analytical protocols and
laboratory standard operating procedures except as noted.

ABB Environmental Sample No. 91259011.912590115
Parameter: Nitrate+Nitrite
Description of Problem/Summary of Laboratory Actions: The RPD for the duplicate analysis
of these samples is outside of laboratory accepted criteria. All of the Laboratory Control Standards
(LCS) and method blanks run concurrently with these samples are within acceptable laboratory
criteria. The analyte concentration, determined in these samples, is close to the intrument's
PQL. sample homogeneity is a potential factor.

ABB Environmental Sample No.
Parameter: Nitrate

91259011,91259015

Description of Problem/Summary of Laboratory Actions: The RPD for the duplicate analysis
of these samples is outside of laboratory accepted criteria. All of the Laboratory Control Standards
(LCS) and method blanks run concurrently with these samples are within acceptable laboratory
criteria. The analyte concentration, determined in these samples, is close to the intrument's
PQL, sample homogeneity is a potential factor.



Client: Olin Chemical 25-Sep-91

•.•:•• « • V V.. * •' f «•• .':*.:-:- • i. • - - - : •

A^. . « f . . . . - • : • . . . : * . " 00002.1

Methods, Chronology of Analysis and Method Blank Results

Microextractables by GC Method 504

Water Matrix

CHRONOLOGY
ABB

Sample Nos.
91259009
91259010
91259011
91259012
91259013

91259013DUP
91259014
91259015

91259015MS

Date
Received
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
Analyzed
20-Sep-91
20-Sep-91
21-Sep-91
21-Sep-91
21-Sep-91
21-Sep-91
21-Sep-91
21-Sep-91
21-Sep-91

ABB
Sample Nos.

Date
Received

Date
Analyzed

METHOD BLANK RESULTS*
Compound Cone. (ug/L)

* Only positive hits have been included.
The remaining compounds were below the Laboratory Practical Quantitation limits.



Client: Olin Chemical 25-Sep-91

Date of Extraction: 19-Sep-91
Date of Analysis: 21-Sep-91

ABB Environmental
Analytical Laboratory Services Division

9SM^^

Laboratory Control Sample Results

Microextractables by GC Method 504

Water Matrix

Compound

Ethylene Dibromide (EDB)
1 ,2-Dibromo-3-chloropropane (DBCP)

Unh.
ug/L
ug/L

Spike

Cone.

0.500

0.500

LCS

Measured

Cone.

0.283
0.414

LCS Dup.

Measured

Cone.

0.378

0.435

LCS
%

Recovery

56.6
82.8

LCS Dup.
«

Recovery

75.6
87.0

Recovery

Acceptance

Range (*)*

25-125
25-125

RPD

<*)
29

4.9

RPD

Acceptance

Range (*)*

0-50
0-50

These limits arc for advisory purposes only, and are not io be utilized as sample validation criteria.
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Client: Olin Chemical 25-Sep-91

ABB Sample No. Duplicated:

ABB Environmental
Analytical Laboratory Services Divis

Quality Control Report

Sample Duplicate Results

Microextractables by GC Method 504

Water Matrix

91259013

Compound*
No compounds detected.

Units
ug/L

ug/L

Sample
Cone.

Sample
Duplicate

Cone.
Average
Cone.

RPD

(*)

RPD
Acceptance
Range (%)

0-20

0-20

* Only positive results have been included. The remaining compounds were below the laboratory Practical Quantitation Limit.

ND = Not detected.

NC = Not calculated; relative percent difference and average concentration are not calculated for sample results less
than the PQL.

Because of the large uncertainty associated with measurements made near the detection level, the acceptance
range for relative percent difference for duplicate measurements at such a low concentration is 0-100%
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Client: Olin Chemical

I I I

25-Sep-91

: , . • • • . ' . . - A B B .
Analytical Jiaboratafy

Matrix Spike/Matrix Spike Duplicate Results

Microextractables by GC Method 504

Water Matrix

ABB Sample No. Spiked: 91259015

Compound

Ethylene Dibromide (EDB)
1 ,2-Dibromo-3-chloropropane (DBCP)

Units
ug/L
ug/L

Spike

Cone.

0.200
0.200

Sample

Cone.

ND

ND

MS
Mcaiured

Cone.

0.148

0.192

MSD
Measured

Cone.

NA
NA

MS
%

Recovery

74.0

96.0

MSD

%
Recovery

NA
NA

Recovery

Acceptance

Range (%)*

25-125
25-125

RPD

(*)
NA
NA

RPD
Acceptance

R«gc (*)•

0-50
0-50

* These limits are for advisory purposes only, and are not to be utilized as sample validation criteria.

ND = Not detected.

NA = Not applicable.



Client: Olin Chemical 26-Sep-^f

ABB Environmental
Analytic^ I^bon^
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goBtrol Report

000027

Methods, Chronology of Analysis and Method Blank Results

Volatile Analysis by GC/MS Method 524.2

Water Matrix

CHRONOLOGY
ABB

Sample Nos.
91259-014
91259-014MS
91259-011
91259-012
91259-013
91 259-0 14DUP
91259-015
91259-016

Date
Received
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91

Date
Analyzed
20-Sep-91
20-Sep-91
20-Sep-91
20-Sep-91
20-Sep-91
21-Sep-91
21-Sep-91
21-Sep-91

Dilution
Factor •*

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

'•'':•

•:•

':

. • •

,.:

•:•

ABB
Sample Nos.

Date
Received

Date
Analyzed

Dilution
Factor ~

••

^

M

«

METHOD BLANK RESULTS*
Compound

Methylene chloride
Ethylbenzene
Napthalene
Hexachlorobutadiene

Cone. (ng/L)
0.1 1J
0.03J
0.15J
0.05J

Only positive hits have been included. The remaining compounds were not detected.

The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was
diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method
was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively

diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.



Client: Olin Chemical 26-Sep-91

OOGO^S

Methods, Chronology of Analysis and Method Blank Results

Volatile Analysis by GC/MS Method 524.2

Water Matrix

CHRONOLOGY
ABB

Sample NOG.
91259009
91259010

Date
Received
16-Sep-91
16-Sep-91

Date
Analyzed
18-Sep-91
18-Sep-91

Dilution
Factor ~

1.0
1.0

ABB
Simple Noe.

Date
Received

Date
Analyzed

Dilution
Factor ~

METHOD BLANK RESULTS*
Compound

Methylene chloride
1 ,3,5-Trimethylbenzene
sec-Butylbenzene
1 ,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene

Cocc. (ug/L)
0.19J
0.05J
0.05
0.14
0.15J
0.13

Only positive hits have been included. The remaining compounds were not detected.

The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was
diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method
was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively

diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.



Client: Olin Chemical 20-Sep-9l

000029

Date of Analysis:

Laboratory Fortified Blank (LFB) Results

Volatile Organics by GC/MS Method 524.2

Water Matrix

18-Sep-91

Compound
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane

Chloroe thane

Trichlorofluoromethane

1 , 1 -Dichloroethene
Methylene Chloride
trans- 1 ,2-Dichloroethene
1 , 1 -Dichloroethane
cis- 1 ,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1, 1-Trichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloropropene
Carbon Tetrachloride
Benzene
1 ,2-Dichloropropane
Trichloroethene
Dibromomethane
Brbmodichloromethane
cis- 1 ,3-Dichloropropene
Toluene
trans- 1 ,3-Dichloropropene
1 , 1 ,2-Trichloroethane
1 ,3-Dichloropropane
Dibromochloromethane
Tetrachloroethene
1 ,2-Dibromoethane
Chlorobenzene
1,1,1 ,2-Tetrachloroethane
Ethylbenzene
m+p-Xylene

Unite

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike
Cone.

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.80
0.50
0.20
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00

LFB
Measured

Cooc.

3.18

0.44

0.60
0.70
0.64
0.82
0.68
2.82
0.62
0.63
0.59
0.83
0.68
0.50
0.76
0.46
0.71
0.71
0.66
0.54
0.71
0.45
0.59
0.82
0.64
0.14
0.42
0.46
0.53
0.75
0.35
0.55
0.59
0.60
1.25

LFB

%

Recovery

636

88.0
120
140
128
164
136
564
124
126
118
166
136
100
152

92.0
142
142
132
108
142

90.0
118
103
128

70.0
84.0
92.0
106
150

70.0
110
118
120
125

Recovery
Acceptance
Range (%)
80-120

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120



Client: Olin Chemical 20-Sep-9l

ABB Eovironmen

Date of Analysis:

Laboratory Fortified Blank (LFB) Results

Volatile Organics by GC/MS Method 524.2

Water Matrix

18-Sep-91

00003O

Compound
Bromoform
o-Xylene
Styrene
1 , 1 ,2,2-Tetrachloroethane
1 ,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1 ,3,5-Trimethylbenzene
tert-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene
1 ,3-Dichlorobenzene
p-Isopropyltoluene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
n-Butylbenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1 ,2,3-Trichlorobenzene
2,4,4-Trimethyl- 1 -pentene
2,4,4-Trimethyl-2-pentene

Units
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike
Cone.

0.50
0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

LFB
Meuured

Cone.
0.46
0.64
0.50
0.42
1.20
0.55
0.43
0.65
0.51
0.44
0.90
0.79
0.50
0.57
0.52
0.51
0.53
0.54
0.46
0.67
1.10
1.04
1.27
1.24
0.69
0.61

LFB

*
Recovery

92.0
128
100

84.0
240
110

86.0
130
102

88.0
180
158
100
114
104
102
106
108

92.0
134
220
208
254
248
138
122

Recovery

Acceptance

Range (%)

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120



Client: Olin Chemical 26-Sep-91

Analytical Laboratory Services Division
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000031

Date of Analysis:

Laboratory Fortified Blank (LFB) Results

Volatile Organics by GC/MS Method 524.2

Water Matrix

09-20-91

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroe thane
Trichlorofluoromethane
1 , 1 -Dichloroethene
Methylene Chloride
trans- 1 ,2-Dichloroethene
1 , 1 -Dichloroethane
cis- 1 ,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1, 1-Trichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloropropene
Carbon Tetrachloride
Benzene
1 ,2-Dichloropropane
Trichloroethene
Dibromomethane
B romodichloromethane
cis- 1 ,3-Dichloropropene
Toluene
trans- 1 ,3-Dichloropropene
1 , 1 ,2-Trichloroethane
1 ,3-Dichloropropane
Dibromochloromethane
Tetrachloroethene
1 ,2-Dibromoethane
Chlorobenzene
1,1,1 ,2-Tetrachloroethane

Unite
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike

Cone.

0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.80
0.50
0.20
0.50
0.50
0.50
0.50
0.50
0.50
0.50

LFB
Meuund

Cooc.
0.19
0.46
0.37
0.67
0.65
0.84
0.69
2.14
0.68
0.59
0.62
0.65
0.67
0.59
0.72
0.52
0.67
0.70
0.63
0.57
0.62
0.58
0.62
0.79
0.78
0.19
0.65
0.58
0.65
0.69
0.60
0.57
0.62

LFB

*
Recovery

38

92
74

134
130
168
138
428
136
118
124
130
134
118
144
104
134
140
126
114
124
116
124

98.75
156
95

130
116
130
138
120
114
124

Recovery
j^fj JBjdMiu'J*

R«nge (»)
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120



Client: Olin Chemical 26-Sep-9l

' -l^w
Analytical fc^nrt^ Sery^

•;---f y. -pn :•'Q&I% tJoat^^ :- •': •?

Date of Analysis:

Laboratory Fortified Blank (LFB) Results

Volatile Organics by GC/MS Method 524.2

Water Matrix

09-20-91

00003?

Compound

Ethylbenzene
m+p-Xylene
Bromoform
o-Xylene
Styrene
1 , 1 ,2,2-Tetrachloroethane
1 ,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1 ,3,5-Trimethylbenzene
tert-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene
1 ,3-Dichlorobenzene
p-Isopropyltoluene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
n-Butylbenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1 ,2,3-Trichlorobenzene
2,4,4-Trimethyl-l pentene
2,4,4-Trimethyl-2 pentene

Unit*

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike

Cone.

0.50

1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.5
0.5

LFB
Measured

Cone.

0.62

1.21

0.63
0.65
0.54
0.71
1.81
0.63
0.59
0.58
0.54
0.57
0.58
0.66
0.60
0.57
0.60
0.57
0.50
0.63
0.43
0.83
0.98
2.43
0.95
1.21
0.77
0.81

LFB

Recovery

124

121
126
130
108
142
362
126
118
116
108
114
116
132
120
114
120
114
100
126
86

166
196
486
190
242
154
162

Recovery

Range (»)

80-120

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120



Client: Olin Chemical 26-Sep-91

000033

Laboratory Fortified Sample Matrix (LFM) Results

Volatile Organics by GC/MS Method 524.2

Water Matrix

Date of Analysis: 09-20-91
ABB Sample Number Spiked: 91259-014

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroe thane
Trichlorofluoromethane
1 , 1 -Dichloroethene
Methylene Chloride
trans- 1 ,2-Dichloroethene
1 , 1-Dichioroethane
cis- 1 ,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1 -Trichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloropropene
Carbon Tetrachloride
Benzene
1 ,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
cis- 1 ,3-Dichloropropene
Toluene
trans- 1 ,3-Dichloropropene
1 , 1 ,2-Trichloroethane
1 ,3-Dichloropropane
Dibromochloromethane
Tetrachloroethene
1 ,2-Dibromoethane
Chlorobenzene

UniU

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Spike

Cone.

2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
3.20
2.00
0.80
2.00
2.00
2.00
2.00
2.00
2.00

Sample

Measured

Cone.

0.54B

LFM
Mearared

Cone.
1.67
1.45
3.37
3.15
3.07
3.40
2.99
4.16
3.05
2.94
2.71
2.90
3.00
3.17
2.95
3.20
3.00
3.06
2.75
2.93
2.92
3.16
3.21
4.59
2.86
1.24
3.04
3.03
3.39
2.69
2.84
2.78

LFM
%

Recovery

83.5

72.5
169
158
154
170
150
208
153
147
136
145
150
159
148
160
150
153
138
147
146
158
161
143
143
155
152
152
170
135
142
139

Recovery

Acceptance

Rang* (%)~

80-120

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
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K.1.0 CONTAMINANT FATE AND TRANSPORT

Facility-related chemicals; have been detected in

groundwater, surface water, sediment, surface soil and subsurface soil

samples.

The potential chemical migration pathways which exist at

the Facility include:

- groundwater flow;

- surface water runoff;

- atmospheric dispersion from surface soils; and

- tracking of surface soils/sediments.

Section K.I.I presents a general description of the physical

and chemical properties of the Facility-related chemicals and the influence of

these properties on their fate and transport. The chemical migration

potential for each of the identified pathways are evaluated in Sections K.I.2

through K.I.5. Section K.1.6 presents a discussion of the probable behavior

and environmental fate of the primary chemical constituents at the Site.

K.I .1 PHYSICAL AND CHEMICAL PROPERTIES OF
FACILITY-RELATED COMPOUNDS

Contaminant mobility, a factor in contaminant migration,

depends upon the physical and chemical properties of both the contaminants

K-l



and the media in which they are identified. Properties which affect

contaminant mobility include, but are not limited to, solubility, liquid

density, vapor pressure and chemical affinity. The partitioning of chemicals

between media is controlled by a variety of factors such as absorption,

volatilization, solubility and chemical affinity.

Chemicals released to a soil medium may be adsorbed by

the soil until the adsorptive capacity of the soil is reached. Under continued

release(s) of the chemicals, the chemicals may migrate both horizontally and

vertically, expanding the area of contaminated soils as the adsorptive capacity

of the soil in the vicinity of the release is attained. Similarly, infiltration of

precipitation or release(s) of other chemicals may cause the initial chemical to

migrate at a rate primarily controlled by the adsorptive capacity of the soil and

by the solubility of the initial chemical in the transport media.

Chemicals which have migrated to the groundwater may

solubilize in the groundwater to the aqueous solubility limit of the chemical.

The solubilized chemical may migrate with the groundwater and sorb onto

adjacent soils. Under continued migration to the groundwater from the soils

above the water table, the extent of groundwater contamination may expand

as the adsorptive capacity of the soils beneath the water table in the vicinity of

the release is attained.

When chemicals migrate from soils above the water table

to the groundwater at a rate greater than the solubility capacity of the

groundwater, the migration of the excess chemicals will result in a separate

non-aqueous phase liquid (NAPL). The migration of NAPL is governed

K-2



primarily by its density. If the chemical's density is less than one, it will tend

to float on the surface of the groundwater arid may migrate horizontally in

the direction of groundwater flow. If the chemical's density is greater than

one, it may tend to migrate vertically downward until a low-permeability

geologic unit is encountered, at which point the chemical may tend to

migrate horizontally in the direction of the surficial slope of the geologic unit.

The extent of chemical migration, above or below the water table, may expand

as the sorption capacity of the respective geologic unit is attained.

The physical and chemical properties of the Site-related

chemicals detected in the different media at the Site are presented in

Table K.I. The chemical properties include molecular weight, aqueous

solubility, vapor pressure, Henry's law constant, sorption coefficient and

specific density. Table K.2 presents descriptive ranges of values for chemical

and physical properties and their relation to chemical transport. Table K.2

also lists examples of Site-related chemicals which exhibit these

characteristics.

The molecular weight of a compound is useful for many

calculations including weight/volume unit conversions; molar volume

determinations and estimating Henry's law constants.

Aqueous solubility is an important factor in estimating a

chemical's fate and transport in groundwater and surface water. Compounds

with high aqueous solubilities have a tendency to desorb from soils and

sediment; are less likely to volatilize from water; and, are susceptible to

biodegradation. Compounds with a high solubility will generally enter the
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TABLE K.1

CHEMICAL PROPERTIES OF SITE-RELATED PARAMETERS
WILMINGTON FACILITY

Formula
Weight

(g/mole)

Volatile Organic Compounds

Acetone
2-Butanone
2-Hexanone
Toluene
2,4,4-Trimethyl-l-pentene
2,4,4-Trimethyl-2-pentene

Semi-Volatile Organic Compounds

N-Nitrosodlphenylamine
N-Nitrosodipropylamine
Phenol
Phthalate Esters
Bis(2-ethylhexyl)Phthalate
Butyl Benzylphthalate
Di-n-Butylphthalate
Di-n-Octylphthalate
PAHs
Indeno (l,2,3-cd)Pyrene
Benzo(b) Ruoranthene
Benzo(a) Anthracene
Benzo(a) Pyrene
Chrysene

Inorganics

Aluminum
Ammonia
Calcium
Chloride
Chromium III
Chromium VI
Copper
Iron
Manganese
Potassium
Sodium
Sulphate
Zinc

58
72.11
100.2
92
112.2
112.2

198
130.2
94.1

391
312
278
391

276
252
228
252
228

27
17
40
53.5
52
52
63.5
55.8
55
39.1
23.0
132
65.4

Aqueous
Solubility at 25°C

(mg/L)

l.OOE+06
2.06E+05
3.50E+04
5.15E+02
NA
NA

4.00E+01
9.90E+03
9.30E+04

2.85E-01
2.69E+00
1.30E+01
3.00E-01

5.30E-04
1.40E-02
9.00E-03
1.20E-03
1.80E-03

NA
5.30E+05
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Vapor Pressure
at25°C

(mm Hg)

2.70E+02
l.OOE+02
3.80E+00
2.81E+01
7.75E+01
7.75E+01

l.OOE-01
8.60E-02
3.50E-01

6.20E-08
8.60E-06
l.OOE-05
1.40E-04

l.OOE-10
5.00E-07
2.20E-08
5.60E-09
6.30E-09

NA
7.60E+03
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Henry's Law
Constant at 25°C
(atm-m^/mol)

2.06E-05
4.66E-05
1.75E-03
6.66E-03
NA
NA

6.60E-04
1.47E-06
2.70E-07

1.10E-05
1.30E-06
2.82E-07
1.41E-12

6.86E-08
1.19E-05
1.10E-06
4.90E-07
1.05E-06

NA
1.60E-05
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

2.2
1.23

134.9
300
NA
NA

830-1830
129
26.9

100000
68-347
170000

980000000

1600000
550000
200000
5500000
200000

NA
3.1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Specific
Density

0.7899
0.805
0.8113
0.8669
0.7150
0.724

1.23
0.916
1.06

0.9861
1.12

1.047
0.99

NA
NA
1.274
1.351
1.274

2.702
NA
NA
1.0
1.01
1.01
NA
NA
1.01
NA
NA
1.0
NA

References:

Montgomery, John H. and Linda M. Welkom "Groundwater Chemicals Desk Reference", Michigan, 1990.
"USEPA Superfund Public Health Evaluation Manual", October 1986, EPA/540/1-86/060.
Howard H. Philip, "Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volume II, Solvents", Michigan.
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TABLE K.2
Page 1 of 2

DESCRIPTIVE RANGES FOR PHYSICAL AND CHEMICAL PROPERTIES
OF SITE-RELATED CHEMICALS

WILMINGTON FACILHTY

Property

Liquid density

Aqueous
solubility

Vapor Pressure

Partitioning
between air
and water

Description

The density of a chemical in its pure
liquid form, relative to water.

The amount of a chemical at equilibrium
that will be dissolved in pure water.

The partial pressure of a vapor at
equilibrium with the chemical in its
pure state; describes the tendency of
a chemical to evaporate.

The proportion of a chemical at
equilibrium in the vapor phase in the
space above an aqueous solution of the
chemical; describes the tendency of a
chemical to transfer between air and
water.

Units

D(g/cm3)

Descriptive Ranges

<1 — less dense than water

> 1 — more dense than water

high — soluble in watermg/L

low - insoluble in water
(<1)

Vp(mmHg) high -- volatile

low — nonvolatile

Henry's law
constant, H
(atm nvVmol)

<10~7 - nonvolatile

10'7 to 10'5 - low
volatility

Examples of
Site Contaminants

acetone, 2-hexanone,
2-butanone
N-Nitrosodipropylamine
2,4,4-Trimethylpentene

BBP, chrysene, phenol,
PAHs

acetone, ammonia, toluene
N-Nitrosodipropylamine
2-butanone, 2-hexanone,
phenol

BEHP, PAHs

VOCs

SVOCs

indeno(l,2,3-cd) pyrene

phthalates
benzo (b) fluoranthene
benzo (a) anthracene
benzo (a) pyrene, chrysene
phenol



TABLE K.2

DESCRIPTIVE RANGES FOR PHYSICAL AND CHEMICAL PROPERTIES
OF SITE-RELATED CHEMICALS

WILMINGTON FACILIITY

Page 2 of 2

Property Description Units

Partitioning
between
organic
matter and
water

The proportion of a chemical at
equilibrium sorbed to organic material
in a water-soil or water-sediment system;
more strongly sorbed chemicals tend to
be less mobile

Descriptive Ranges

10'5 to 10"3 ~ moderate
volatility

— high volatility

0 to 50 — very high mobility

50 to 100 - high mobility

100 to 500 - moderate mobility

500 to 2,000 - low mobility

Examples of
Site Contaminants

acetone
N-Nitrosodiphenylamine
2-butanone, 2-hexanone

toluene

acetone, ammonia
2-Butanone, Phenol

toluene, 2-hexanone
N-Nitrosodipropylamine

N-Nitrosodiphenylamine

2,000 to 20,000 -
slight mobility

BBP

>20,000 - immobile Di-n-octyl phthalate,
benzo(a) pyrene
benzo (b) fluoranthene
benzo (a) anthracene
chrysene
indeno (1,2,3-cd) pyrene
BEHP
DBP
OOP



ground water more readily than relatively less soluble compounds. Aqueous

solubility is affected by temperature, pH and other dissolved constituents.

Site-related volatile organic compounds have aqueous solubilities ranging

from 515 mg/L Toluene to 1.00 x 10^ mg/L for Acetone. Semi-volatile organic

compounds detected at the Site have relatively low solubilities ranging from

0.00053 mg/L to 40.0 mg/L.

The sorption coefficient (Koc) indicates the tendency of a

compound to partition between particles containing organic carbon and

water. The sorption coefficient is inversely related to aqueous solubility such

that a compound that binds strongly to organic carbon will have a low

solubility. Compounds that adsorb onto organic materials in an aquifer are

retarded in their movement in groundwater such that the compound

migrates at a linear velocity less than the groundwater flow velocity.

Generally, volatile organic compounds have relatively

low KQC values ranging from 2.2 (Acetone) to 300 (Toluene). Semi-volatile

compounds generally have a much higher adsorption capacity with KQC

values ranging from 68 (butyl benzylphthalate) to 9.8 x 10**

(di-n-octylphthalate).

The specific density of a compound is equivalent to the

density of the substance relative to the density of water. Hydrophobic (low

aqueous solubility) compounds with a specific density greater than one will

generally tend to sink through the water table as dense non-aqueous phase

liquids. Hydrophobic compounds with a specific density less than one will

generally tend to float on the water table. Hydrophilic compounds (high
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aqueous solubility) behave differently. Acetone, for example, with a specific

density of 0.790 does not float on water because it is highly soluble in water.

Therefore, the solubility of a substance must be considered in conjunction

with the specific density of a compound.

The vapor pressure of a compound provides a

semi-quantitative rate at which volatilization will occur from soil and/or

water to the atmosphere and/or soil gas. Generally, the Site-related volatile

organic compounds have relatively high vapor pressures ranging from

28.1 mm Hg (Toluene) to 270 mm Hg (Acetone). The Site-related

semi-volatile organic compounds generally have low vapor pressures and a

low potential for volatilization with values ranging from 1.00 x 10~10 mm Hg

(indeno(l,2,3-cd)pyrene) to 0.1 mm Hg (N-Nitrosodiphenylamine).

Henry's law constants provide an indication of the

relative volatility of a compound (see Table K.2) and its tendency to evaporate

from water. Henry's law constants are greatest for volatile organic

compounds detected at the Site, all of which are greater than

10~5 atm m^/mol. Site-related semi-volatile organic compounds generally

have lower Henry's law constant values.

K.1.2 CHEMICAL MIGRATION VIA GROUNDWATER FLOW

The analytical results for groundwater samples collected

from the Site monitoring wells indicate that chemical migration is occurring

via the overburden groundwater flow system. Site-related chemicals have
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been detected in the overburden groundwater at locations downgradient of

the former acid pits/lagoons/Lake Poly area

K.I.3 CHEMICAL MIGRATION VIA SURFACE WATER RUNOFF

Chemical migration by surface water runoff is primarily

restricted to chemicals present in surficial soils and sediments in drainage

ditches. Seepage of groundwater to the ground surface, as identified

immediately west of the Facility, can also contribute chemicals for potential

transport via surface water runoff. Migration may occur by physical transport

of the soils or by dissolution.

K.I.4 CHEMICAL MIGRATION VIA ATMOSPHERIC DISPERSION

Atmospheric dispersion of chemicals at the Site is

primarily restricted to chemicals present in surficial soils. The chemicals may

be released to the atmosphere by volatilization and/or by atmospheric

entrainment of chemicals adsorbed onto paniculate matter. Once released,

the chemicals may be transported by the wind. Chemicals in the atmosphere

may be broken down by photochemical reaction with hydroxyl radicals, direct

photolysis or may be returned to the surface by gravitational settling or

scavenging by rainfall.
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K.1.5 CHEMICAL MIGRATION VIA INADVERTENT TRACKING

Tracking of chemicals at the Site could potentially be

caused by workers or wildlife walking across surface soils containing

Site-related chemicals or by vehicular traffic through the Site. As the areas

with elevated chemical concentrations in the surface soils are relatively

limited, this potential migration route is considered to be insignificant.

K.1.6 ENVIRONMENTAL FATE

The basic physical and chemical properties of all detected

Site-related organic constituents are presented in Table K.I.

The probable behavior and environmental fate of all

constituents can be assessed to some extent by evaluating the physical and

chemical properties of the constituent. The mobility and persistence of these

constituents are of primary importance in this evaluation. Mobility is the

potential for a chemical to migrate away from the Site. Persistence is a

measure of how long a chemical will remain in the environment. Factors

that affect the mobility and persistence of Site-related constituents include,

but are not limited to:

1) physical properties,

2) chemical properties,

3) moisture levels,

4) microbial environment,
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5) water chemistry, and

6) pH.

The water solubility is the maximum concentration of a

compound that can dissolve in water at a specific temperature and pH.

Compounds with high solubilities generally exhibit increased mobility.

Vapor pressure and Henry's Law Constants provide an

indication of the volatility of a compound. High vapor pressures and Henry's

constants indicate a greater tendency for a compound to volatilize.

Compounds with high Henry's constants and high vapor pressures generally

do not persist in surface water or surface soil environments.

The organic carbon partitioning coefficient (Koc) indicates

the tendency of a compound to be adsorbed to organic matter in soils or

sediments. High KOC values generally indicate lower mobility.

The general degree to which these chemical properties

affect the environmental fate of Site-related constituents is summarized in

Table K.2.

The chemical fate and transport of the significant

Site-related parameters are discussed in the following subsections. The

Site-related parameters have been grouped into the following categories to

facilitate the discussion:
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1. Volatile Organic Compounds

Acetone
2-Butanone
2-Hexanone
Toluene
2,4,4-Trimethyl-l-Pentene
2,4,4-Trimethyl-2-Pentene

2. Semi-Volatile Organic Compounds

N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Phenol

Phthalate Esters
Bis(2-ethylhexyl) phthalate
Butyl Benzylphthalate
Di-n-Butylphthalate
Di-n-Octylphthalate

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(b) Fluoranthene
Benzo(a) Anthracene
Benzo(a) Pyrene
Chrysene
Indeno (1,2,3-cd) Pyrene
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3. Inorganics

Aluminum
Ammonia
Calcium
Chloride
Chromium III
Chromium VI
Iron
Copper
Manganese
Potassium
Sodium
Sulphate
Zinc

The physical description and primary uses of the primary

Site-related compounds are presented in Table K.3.

The chemical fate and transport of the primary

Site-related compounds are summarized in Table K.4.

K.l.6.1 Volatile Organic Compounds

K.l.6.1.1 Acetone

The chemical fate and transport mechanisms for Acetone

is characterized by a high vapor pressure of 270 mm Hg and a high Henry's
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TABLE KJ Page 1 of;

CHEMICAL IDENTITY OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Chemical Group

CAS
Registry
Number Formula Physical Description Primary Uses

Volatile Organic Compounds

Acetone 67-64-1
2-Butanone 78-93-3
2-Hexanone 591-78-6
Toluene 108-88-3

2,4,4-Trimethyl-l-pentene 107-39-1

2,4/4-Trimethyl-2-pentene 107-40-4

C3H60
QHgO

C6H6-CH3

C8H16

C8H16

Colorless, volatile liquid with a sweet fragrant odor.
Colorless liquid with a sweet mint-like odour
Colorless liquid
Colorless, water-white liquid with odor.

Colorless liquid

Colorless liquid

Paint, varnish and lacquer solvent.
Solvent for coatings industry
Solvent and denaturant
Solvent for paints and coatings, aviation
fuel, gas exhaust.
Organic synthesis, motor fuel synthesis,
particularly isooctane, peroxide reactions
Organic Synthesis

Semi-Volatile Organic Compounds

N-Nitrosodiphenylamine 86-30-6
N-Nitrosodipropylamine 621-64-7
Phenol 108-95-2

Phthalate Esters
Bis(2-ethylhexyl) Phthalate 117-81-7
Butyl Benzylphthalate 85-68-7
Di-n-Butylphthalate 84-74-2

Di-n-Octylphthalate 117-84-0
PAHs
Indeno(U,3-cd)Pyrene 193-39-5
Benzo(b) Fluoranthene 205-99-2
Benzo(a) Anthracene 56-55-3

Benzo(a) Pyrene 50-32-8
Chrysene 218-01-9

Ci2H10N20

C24H3804
C19H2004
C16H2204

C24H3804

C22H12
C20H12

Q8H12

Green platy or dark blue crystals.
yellow to gold colored liquid
White crystals or light pink liquid which slowly
turns brown on exposure to air. Sweet tarry odor.

Colorless, oily liquid with a very faint odor.
Gear, oily liquid.
Colorless, oily liquid with mild aromatic odor.

Clear, viscous liquid with slight odor.

Solid.
Solid.
Colorless leaflets or plates with a greenish-yellow
fluorescence.
Odorless, yellow crystals.
Orthorhombic plates exhibiting strong fluorescence
under ultraviolet light.

Rubber processing.
Research Chemical
Used in resins, adhesives, iron and
steel, aluminum, leather and rubber
industries.

Plastidzer; in vacuum pumps.
Plastidzer for PVC.
Plastidzer, insect repellent, organic
synthesis.
Plastidzer for PVC.

Derived from coal gasification.
Research chemical.

Research chemical.
Research chemical.

Organic Synthesis.



TABLE KJ Page 2 of:

CHEMICAL IDENTITY OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Chemical Group

CAS
Registry
Number Formula Physical Description Primary Uses

Inorganics

Aluminum
Ammonia
Calcium

Chloride
Chromium III
Chromium VI
Copper
Iron
Manganese
Potassium
Sodium
Sulphate
Zinc

7429-90-5
7664-41-7
7440-70-2

7440-50-8
7439-89-6
7439-96-5
7440-09-7
7440-23-5

7440-66:6

Al
NH3

Ca

ci-
Cr
Cr
Cu
Fe
Mn
K

Na
SO42"

Zn

Tin white, with bluish tint
Colorless, gas at room temperature
moderately soft, silver-white
crystalline metal

Steel gray, solid
Steel gray, solid
Distinctive reddish color, ductile
Silver-white malleable metal
Silver in color, solid
soft, silvery metal
Soft, silvery white solid

Shiny white metal with bluish-gray luster



TABLE K.4

CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Page 1 of 5

Chemical Group Compound Air Soil Surface Water Ground-water

Volatile Organic
Compounds

Acetone

2-Butanone

2-Hexanone

Toluene

2,4,4-Trimethyl-l-pentene
2,4,4-Trimethyl-2-pentene

- acetone will
photochemically react with
hydroxyl radicals
(half-life 22 days)
- direct photolysis

- volatalize rapidly from
soil or water
- once In air, will primarily
exist in the vapor phase
- will undergo photolysis
and photochemical reactions
with hydroxyl radicals
(half-life 2.3 days)

- subject to direct photolysis
(half-life 15 hours)
- reacts with hydroxyl
radicals
(half life 16 to 17 hours)

- primarily vapor phase
- photochemical reaction
with hydroxyl radicals
(half-life 13 hours)
- no direct photolysis
- scavenged by rainfall

- primarily vapor phase

- volatilize and leach into
the ground and probably
biodegrade (VP=270 mm Hg)
- evidence suggests
biodegradation is fairly
rapid
- does not adsorb
appreciably to soil (Koc=2.2)

- volatilize rapidly from
soil or water
- will leach to groundwater
due to low adsorption
tendencies (Koc = 1-23)

removal from soil via direct
photolysis, volatilization
or aerobic biodegradation
- low adsorption tendencies
and leaches to groundwater

- rapid volatilization to
atmosphere and vadose zone
(VP=28.1 mmHg)
- moderate adsorption
(Koc=300) and leaches to
groundwater
- rapid biodegradation

- rapid volatilization to
atmosphere (HC =
2.06 x 10'5 atm»m3/mol)

- moderate to high mobility

- rapid volatilization
to atmosphere
(HC = 4.7E - 05 atm»m3/mol)

- moderate to high mobility

- rapid volatilization - moderate to high mobility
to atmosphere
(HC = 1.75E-03
atm*m3/mol)
(half-life 15 - 33 hours)

- rapid volatilization to - moderate to high mobility
atmosphere - rapid biodegradation
(HC=6.66 x 10-3atm«m3/mol)
(half-life 5 to 6 hours)
- rapid biodegradation
- sediment adsorption and
bioconcentration are
insignificant

- no available data to - no available data to predict
predict fate and transport in fate and transport in surface
soil water

Semi-Volatile Organic
Compounds

N-Nitrosodiphenylamine - primarily in vapor phase
- adsorbs sunlight,
suggesting direct photolysis
in a sunlit environment
- react with hydroxyl
radicals (half-life 7 hours)

- low mobility in soil
- leaching to groundwater is
not significant
(Koc=830 to 1830)
- rapid biodegradation

- volatilization will be slow
but significant
(HC=6.6 x lO^atm'
- rapid biodegradation

- low mobility



TABLE K.4

CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Page 2 of 5

Chemical Group Compound Air Soil Surface Water Ground-water

Semi-Volatile Organic
Compounds Cont'd.

N-Nitrosodipropylamine

Phenol

Phthalate Esters Bis(2-ethylhexyl)
phthalate

Di-n-Butylphthalate

- rapidly degraded by
photolysis and
photochemical reaction
with hydroxyl radicals

- primarily in vapor phase
- slow volatilization from
soils and/or water

- primarily adsorbed to
participate matter
- transported long distances
by particulate dispersion
- scavenged by rainfall

- primarily adsorbed to
particulate matter
- gravitational settling and
scavenged by rainfall
- vapor phase
di-n-butylphthalate will
photochemically react with
hydroxyl radicals
(half-life 18 hours)

- high water solubility and
lowKoc{Koc = 129)
- leaching to groundwater
can potentially be
significant
- low adsorption capacity
- rapid biodegradation
(half-life 2 - 5 days)
- degradation rates will be
much slower under anaerobic
conditions than aerobic
conditions
- low adsorption tendencies
and leaches to groundwater

- volatilization to
atmosphere and vadose zone
is insignificant
(VP=6.2xlO-8mmHG)
- very strong tendency for
soil adsorption (Koc=l x 105)
- leaching to groundwater is
not significant
- some biodegradation in soii
may occur

- volatilization to
atmosphere and vadose zone
is insignificant
(VP=1.0xl<r5mmHg)
- very strong tendency of soil
adsorption (Koc=1.7x 105)
- leaching to groundwater is
not significant
- slow biodegradation

- moderate mobility

- high mobility

- rapid photolysis
- photolysis half-life is
approximately 2.5 hours

- rapid biodegradation under
aerobic conditions
- evaporation, hydrolysis,
adsorption to sediment or
bioconcentration in aquatic
organisms are not significant
removal process

- volatilization to atmosphere - insignificant mobility in
is insignificant groundwater
(HC=1.1 x 10-5stm.m3/mol) - biodegradallon may occur
- rapid biodegradation in but is insignificant under
surface waters (half-life 2 to 3 anaerobic conditions
weeks)
- significant sediment
adsorption

biGConcentrauOii in aquatic
organisms is significant

- volatilization to atmosphere
is insignificant
(HC=2.82 x 10-7atm»m3/mol)
- rapid biodegradation
(half-life 2 to 17 days)
- moderate adsorption to
sediment
- slight aquatic
bioconcentration offset by its
rapid metabolism

- low mobility
- transport may be due to
formation of water soluble
complex with fluvial acid
- fate in groundwater is
unknown although
biodegradation may occur
anaeroblcally



TABLE K.4

CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Page 3 of 5

Chemical Group Compound Air Soil Surface Water Ground-water

Phthalate Esters Cont'd. Butyl Benzyl Phthalate - volatilization to
atmosphere is not significant
(half-life 1 to 5 days)

- volatilization will not be
significant
(VP=8.6xlO-*mmHg))
- biotic degradation will not
be significant
- biodegradation is
significant
- expected to adsorb and not
to leach extensively
(Kov=68.347)

- volatilization will not be
significant
(HC=130xlO-6 atm«m3/mol)
- rapid biodegradation
(half-life 2 days)

- biodegradation may occur
anaerobically

Polycyclic Aromatic
Hydrocarbons (PAHs)

• Benzo(a) anthracene
• Benzo(a) pyrene
• Benzo(b) fluoranthene
-Chrysene
• Indeno (1,2,3-cd) pyrene

- present in the gaseous
phase or sorbed to
particulates
- can undergo photochemical
oxidation with the
formation of nitrated PAHs,
phenols and other compounds
- atmospheric half-lives are
generally less than 30 days

- Koc values range from 10^
to 106 which indicates very
strong tendencies to be
adsorbed to sediments or
soils
- evidence suggests microbial
degradation is fairly rapid
in contrast to photolysis and
volatilization
- half-life reported for
benzo(a)pyrene in soil is 420
to 460 days

- tend to be removed from the
water column by
volatilization, adsorption to
particulates or sediments,
biodegradation or
bioaccumulation into aquatic
organisms
- limited volatilization from
water (HC - ranges from 10~5
to NT8)
- adsorb strongly onto
suspended particulates

low mobility

Inorganics Aluminum - atmospheric
transformations are not
expected to occur during
transport
- does not degrade in air

- Aluminum is found in the
soil complexed with other
electron rich species such as
fluoride, sulfate, and
phosphate
- absorption of aluminum out
of clay surfaces affects
aluminum mobility In soil
- decreasing pH results in an
increase in mobility of
aluminum
- does not degrade

- concentrations of dissolved
aluminum in water vary
with pH levels and the
humlc derived acid content
of the water
- absorbs to suspended solids
in surface water
- no biodegradation



TABLE K.4

CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Page 4 of 5

Chemical Group

Inorganics Cont'd.

Compound

Ammonia

Air

- removal from air by rain or
snow washout is dominant
fate process
- absorption by surface water
- half-life estimated to be a
few days

Soil

- adsorption occurs in most
moist or dry soils
- some volatilization to the
atmosphere
(VP=7600 mm Hg)
- nitrification by microbial
activity
- taken up by plants and
other organisms

Surface Water

- volatilizes to the
atmosphere
- volatilization will
increase with increasing pH
and temperature
- adsorbs to sediment and
suspended organic material
(Kov=3.1)

Groundwater

Calcium - governs the soluble stage
of trace elements in soil

Chromium

Copper

- primarily removed from
the atmosphere by fallout
and precipitation
- chromium particles may
remain airborne for long
periods of time
- may be transported long
distances

- released in the form of
particulate matter or
adsorbed to particulates
- removed by gravitational
settling, dry deposition,
washout by rain, and
rainout (scrubbing action
below clouds)
- removal rate and distance
travelled from the source
will depend on source
characteristics, particle size
and wind velocity

- may be transported to
atmosphere in the form of
aerosol
- runoff and leaching may
transport chromium from soil
to surface waters and
ground waters
- half-life of chromium in
soils may be several years

- strongly adsorb and
remains in the upper few
centimeters of soil
- adsorption of copper to
soil is influenced by pH,
organic matter and ionic
strength of the soil

- behaviour in general is
governed by the
availability of the more
soluble calcium-containing
solids and by solution and
gas-phase equilibria that
Involve carbon dioxide
species, or by the
availability of sulphur in
the form of sulphate

- volatilization to
atmosphere is insignificant
- most Chromium in will
precipitate in sediments
- most Chromium IV will be
present in soluble form

- present in natural waters to
Cufll)
- complexed or tightly bound
to organic matter
- subject to sedimentation



TABLE K.4

CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS
WILMINGTON FACILITY

Page 5 of 5

Chemical Group

Inorganics Cont'd.

Compound

Iron

Air

- released in the form of
particulate matter or
adsorbed to particulate
matter

Soil

- oxidizing and alkaline
conditions promote the
precipitation of Fe whereas
add and reducing conditions
promote the solution of the
compounds
- often complexes with
organic ligands

Surface Water

- chemical behaviour and
solubility in water depend
strongly on the oxidation
intensity in the system and
PH

Grmmdwater

Manganese

Manganese

Potassium

- manganese containing
particles are mainly
removed from the
atmosphere by gravitational
settling
- the half-life of airborne
particles is usually on the
order of days

- exist in air as suspended
particulate matter
- removed by gravitational
settling, dry deposition,
washout by rain and rainout

- adsorption to soil depends
on pH and EH, and the
organic composition of the
soil

- adsorption to soils and
sediments is influenced by
the organic composition and
the carbon exchange
capacity of the soil

- essential element for both
plants and animals
- liberated with greater
difficulty from silicate-
minerals and exhibits a
strong tendency to be
reincorporated into solid
weathering products,
especially certain dry
minerals

- solubility is a factor of the
specific chemical form
present pH of surface water
will affect solubility
- binds to suspended
particles and sediments
- subject to microblal
activity

- solubility is controlled or
affected by the pH, Eh
(oxidation - reduction
potential) and the
characteristics of available
amins.



law constant of 2.06 x 10"5 atm»m3/mol. As indicated by these values,

Acetone will volatilize rapidly from soil, surface water and groundwater.

In the atmosphere, Acetone will be lost by photolysis and

reaction with photochemically produced hyclroxyl radicals. Half-life estimates

from these combined processes is 22 days. Being miscible in water, wash out

by rain should be an important removal process.

Soil adsorption is relatively low for Acetone as indicated

by a low KQC value of 2.2. Thus, groundwater leaching is a major transport

process for Acetone. Sediment adsorption and aquatic bioconcentration is

negligible for Acetone.

K.l.6.1.2 Toluene

Toluene has a relatively high vapor pressure of

28.1 mg Hg and a relatively high Henry's lav/ constant of

6.66 x 10~3 atm-m3/mol. Volatilization of Toluene from surface soil, surface

water and groundwater to the atmosphere is the primary transport

mechanism for this compound. Under typical conditions, the rate of

volatilization from the surface soil to air is within 24 hours. Depending on

whether the water is static or turbulent, the rate of volatilization for surface

water is 1 to 16 days or 5 to 6 hours, respectively.

In the atmosphere, Toluene exists primarily in the vapor

phase and will undergo photochemical reactions with hydroxyl radicals, with
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a half-life of approximately 13 hours. Toluene is not subjected to direct

photolysis. It is generally persistent in the atmosphere due to the high

emission rate associated with vehicular traffic.

In groundwater, the rate of Toluene transport is

dependent on the degree of adsorption to soil. Toluene has a relatively low

KQC value of 300 which indicates that Toluene will be moderately adsorbed to

soils rich in organic matter, but will readily leached from soils with low

organic content.

Biodegradation of Toluene is rapid in soil and also in

shallow groundwater.

The principle fate mechanisms for Toluene is rapid

volatilization from surface soils and biodegradation in subsurface soil and

groundwater.

K.l.6.1.3 2-Butanone

2-Butanone or Methyl Ethyl Ketone is produced

commercially for use as a solvent especially in the coatings industry. Natural

sources include volcanos, forest fires, by-product of biodegradation and it is a

natural component of food.
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Environmental Fate

Due to its high vapour pressure of 100 mm Hg at 25°C,

volatilization from soil or water will be rapid. Once in the air, it will exist

primarily in the gas phase. Predominant removal processes include

photolysis and photochemical reactions with hydroxyl radicals (half-life

2.3 days).

2-Butanone is highly soluble in water but once released to

water, volatilization into the atmosphere is expected to be rapid as indicated

by its high vapour pressure and moderate Henry's Law Constant. The

estimated half-lives in rivers and lakes is 3 and 12 days, respectively.

Biodegradation is slow in both fresh and salt water. Hydrolysis,

photo-oxidation, adsorption to sediments and bioconcentration are not

significant removal processes.

If 2-Butanone is released to soils, it will partially evaporate

into the atmosphere from near-surface soil and may leach into groundwater.

Based on its low estimated KQC value of 1.23, 2-Butanone will be expected to

exhibit very high mobility in soil and thus, may leach to the groundwater.

K. 1.6.1.4 2-Hexanone

2-Hexanone or Methyl Isobutyl Ketone is commercially

produced for use as a solvent and denaturant with a wide variety of

applications in a large number of industries. Such industries include rare
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metal extractors and manufacturers of coatings (i.e. lacquers, varnishes,

paints), pharmaceuticals, pesticides, rubber processing chemicals, and

adhesives.

Environmental Fate

In the air, 2-Hexanone will be subject to direct photolysis

(half-life 15 hours) and reaction with hydroxyl radicals (half-life 16 to

17 hours). In photochemical smog conditions, 2-Hexanone may also react

with nitrogen oxides.

Based on its high Henry's Law Constant value of

1.75 x 10~3 atm*m^/mol, the primary removal mechanism from water is

expected to be volatilization (half-life 15 to 33 hours). 2-Hexanone is not

expected to undergo chemical oxidation or hydrolysis, bioaccumulate in

aquatic organisms or adsorb significantly to suspended solids or sediments in

water.

If released to soil, 2-Hexanone may be removed by direct

photolysis on soil surfaces, volatilization or aerobic biodegradation. The low

estimated KQC value of 135 indicates that 2-Hexanone would be highly mobile

in soils and would not adsorb significantly to soils or sediments.
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K.l.6.1.5 2.4.4-Trimethylpentene

Two isomers of 2,4,4-Trimethylpentene, namely

2,4,4-Trimethyl-l-Pentene and 2,4,4-Trimethyl-2-Pentene which are colorless

liquids, were reported on Site. Known uses of both compounds include

organic synthesis, with 2,4,4-Trimethyl-l-Pentene utilized in the production

of motor fuel particularly isooctane.

The atmospheric fate and transport mechanisms for the

two isomers of 2,4,4-Trimethylpentene is characterized by a high vapor

pressure of 77.5 mm Hg at 38°C This indicates potentially significant

volatility from soil, surface water and groundwater.

There are no available data found regarding water

solubility but these compounds are known to be soluble in organic solvents

such as benzene and chloroform.

Soil adsorption cannot be predicted due to the lack of

available KQC values in literature.

K.I.6.2 Semi-volatile Organic Compounds

K.l.6.2.1 N-Nitrosodiphenylamine

N-Nitrosodiphenylamine has been produced

commercially in the United States since 1945. It was primarily used as a
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vulcanization retardant in the rubber-processing industry and as an

intermediate in the manufacture of p-nitrosodiphenylamine. Retardants are

chemicals that prevent premature vulcanization of rubber compounds

during certain rubber-processing steps such as mixing and calendering.

Evidence also suggests the production of N-Nitrosodiphenylamine by

microorganisms in the environment.

Environmental Fate

N-Nitrosodiphenylamine has a vapor pressure of

0.1 mm Hg at 25° C and thus, it should exist almost entirely in the vapor

phase in the atmosphere. In air, the main degradation pathways include

photodecomposition as well as chemical reactions with hydroxyl radicals in

the atmosphere.

Solubility in water is 40 mg/L. Volatilization and

microbial degradation are two major environmental fate processes in water.

Volatilization from water will be slow but should be a significant transport

process as indicated by its Henry's Law Constant of 6.6 x 10"̂  atm»m3/mol. A

biodegradability test was conducted on N-Nitrosodiphenylamine at levels of 5

and 10 ppm, and using domestic waste water as the microbial inoculum.

After a 7-day period, 87% degradation was achieved in the original inoculum

of 5 ppm and 47% degradation was achieved in the original inoculum of 10

ppm. After the second 7-day period, 100% degradation was achieved in the

original culture of 5 ppm and 63% degradation was achieved in the original

culture of 10 ppm. This demonstrated that N-Nitrosodiphenylamine was

degradable (1).
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The (log Kow) logarithm of n-octanol/ water coefficient for

N-Nitrosodiphenylamine was estimated to range from 2.57 to 3.13, indicating

a low potential for bioaccumulation. A continuous 14-day exposure study of

bluegill sunfish with a mean water concentration of 9.21 ppb resulted in an

experimental bioconcentration factor of 217 for N-Nitrosodiphenylamine.

The half-life of N-Nitrosodiphenylamine in fish was found to be less than

1 day when the fish were placed in a pollutant-free environment after the

exposure period. The relatively low experimental bioconcentration potential

and short half-life of N-Nitrosodiphenylamine indicated that

biomagnification in the aquatic food chain was not a major environmental

fate process.

The soil sorption coefficient (Koc) for

N-Nitrosodiphenylamine was estimated to range from 830 to 1830 which is

indicative of low mobility in soil or sediment. Thus, significant leaching is

not expected to occur in most types of soils and/or sediments. The major

degradation pathway for N-Nitrosodiphenylamine in soil is microbial

degradation.

K.I.6.2.2 N-Nitrosodipropylamine

N-Nitrosodipropylamine is not produced commercially

and it is solely used as a research chemical.
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The atmospheric fate and transport mechanisms for

N-nitrosodipropylamine is characterized by a low estimated vapor pressure of

0.086 mm Hg at 20C and a Henry's Law Constant of 1.47E-06 atm«m3/mol at

20°C These values are indicative of low volatility from soil, surface water

and groundwater.

In the atmosphere, N-Nitrosodipropylamine vapor would

be rapidly degraded by photolysis and photochemical reaction with hydroxyl

radicals.

The predominant removal process form water for

N-Nitrosodipropylamine is photolysis and microbial degradation. In lake

surface water, photolytic half-life for N-Nitrosodipropylamine is

approximately 2.5 hours with N-propylamine as a major by-product.

Without sunlight, microbial degradation, although expected to be a slow

process, is the primary removal pathway.

As indicated by an estimated KQC value of 129 and a high

water solubility of 9.894 mg/L, soil adsorption is relatively low. Thus,

groundwater leaching is a major transport process for

N-Nitrosodipropylamine.

K.l.6.2.3 Phenols

Phenol is commercially produced in large quantities due

to its wide range of applications in resins, adhesives, iron and steel,

K-18



Aluminum, leather and rubber industries. It is also found in cigarette smoke

and vehicular exhaust as well as disinfectants and medicinal products.

Natural sources include animal wastes and as decomposition product of

organic wastes.

Environmental Fate

Volatilization is not expected to be rapid for Phenol due to

its low vapour pressure and Henry's Law Constant. However, if Phenol is

released into the atmosphere, it will exist predominantly in the vapor phase.

Predominant removal process is photodegradation and photochemical

reaction with hydroxyl radicals (half-life 0.61 days).

If Phenol is released to water, the primary removal

process will be biodegradation which will generally be rapid under aerobic

conditions in comparison to anaerobic conditions. Acclimation of resident

microorganisms is rapid under aerobic conditions and may take a few weeks

under anaerobic conditions. Evaporation, hydrolysis, adsorption to sediment

or bioconcentration in aquatic organisms are not significant removal

processes for Phenol.

Based on the reported and estimated KOc value of 27,

Phenol will be expected to exhibit high to very high mobility in soil, and

therefore, may leach to groundwater. Biodegradation of Phenol in soil will be

rapid (2 to 5 days) and will also occur in the subsurface soils. Degradation

rates will be much slower under anaerobic conditions than under aerobic

conditions.
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K.l.6.2.4 Phthalate Esters

The phthalate esters are used in virtually every major

product such as construction, automotive, household products, apparels, toys

and medical products. This results in wide occurrence of phthalate esters in

the environment. Phthalate esters are used as plasticizers for polvinyl and

cellulosic resins, primarily in polyvinyl chloride (PVC). The most commonly

produced plasticizers are bis(2-ethylhexyl) phthalate (BEHP), di-n-butyl

phthalate (DBF), di-n-octyl phthalate (OOP) and butyl benzyl phthalate (BBP).

The physical and chemical constants for phthalate esters are summarized in

Table K.I.

Because of its high efficiency and stability, BEHP has been

used in large quantities as a plasticizer for polyvinyl chloride (PVC) and other

polymers. As a result of its common use, BEHP may be found in common

goods such as upholstery material, hospital sheeting, shower curtains, food

packaging materials and various plastic products used daily by the general

public. Pursuant to the banning of PCBs in dielectric fluids for transformers

and capacitors, BEHP was selected by many manufacturers as the preferred

material for dielectric fluids. BEHP is currently still used in the transformer

and capacitor industry.
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Environmental Fate

Atmospheric levels of phthalate esters are caused by

volatilization during the manufacture and waste disposal of plastic products.

Phthalate esters have high boiling points ranging from 230°C to 386°C and

low vapor pressures ranging from 1.4 x 1(H to 6.2 x 10~8 mm Hg at 25°C. This

indicates a strong affinity to adhere to atmospheric particulate matter

especially organic matter and soot. A significant removal process from the

atmosphere is by rain washout. Direct photolysis and photoxidation are

atmospheric processes that might occur but to a very limited extent.

In the presence of a direct pollution source, the extent of

contamination in water systems by phthalate esters is influenced by the

compound's water solubility. The water solubility for phthalate esters ranges

from a minimum value of 285 ppb to a maximum value of 13000 ppb

(13 ppm). Table K.I presents the solubilities of diesters in water compiled

from a number of sources. As expected, the length of alkyl side chains affect

water solubilities of phthalate esters. Due to the larger alkyl side chains of

BEHP its water solubility is considerably lower than the shorter alkyl-side

chain phthalates such as DBF. Therefore, the apparently low water solubility

will limit the amount of BEHP entering this media and BEHP will generally

exhibit decreased mobility in aqueous system as demonstrated in previous

sections.

Biodegradation in aquatic systems is quite rapid with a

half-life of 2-3 weeks following a period of acclimation.
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Primary removal of phthalate esters from water systems is

through adsorption to suspended matter and sediments as indicated by the

high organic carbon partitioning coefficient (Koc)- The KQC values for

phthalate esters range from 68 to 980,000,000. As discussed earlier, a high KOC

generally indicates an increased likelihood for the chemical to bind to soil or

sediment rather than to remain in water. Thus, phthalate esters have

significantly high KQC values which is indicative of lower mobility.

The Henry's Law constants for phthalate esters range from

1.1 x 10~5 to 1.41 x 10'12 atm»m3/mol. This is indicative of the extent of

chemical partitioning between air and water at equilibrium. Due to the low

Henry's Law Constants for phthalate esters, its volatilization to the

atmosphere from water is likely to be negligible. This is true even under

conditions, such as aeration, conducive to contaminant evaporation. For

BEHP, evaporation and hydrolysis are not significant aquatic processes.

The phthalate esters, including BEHP, have a strong

affinity for soil solids, including organic, humic fraction of soil. Both the

mineral and organic fraction of solid soil particles tend to bind BEHP and

other phthalates.

Degradation of phthalates in soil is mediated by a wide

variety of microorganisms capable of metabolizing phthalates to simpler

molecules. Several microorganisms including the saprophytic bacterium

Serratia, Penicillium lilacinuns and Enterobacter erogenous, have been

shown to degrade BEHP. Serratia can use the compound as a sole source of

carbon and energy.
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The rates of degradation,, appear to increase with

decreasing alkyl chain length. Biodegradability of BEHP is less biodegradable

than short (less than 6 carbons) carbon-chain length phthalate esters but more

biodegradable than several other long-carbon chain phthalates

(i.e. >7 carbons). Microbial transformation of phthalate esters undoubtedly

accounts for the major part of their biodegradation in the environment.

Phthalates are biodegraded in water, sludge and soil under aerobic conditions.

The degradation of BEHP in soil occurs under aerobic conditions, but only

slowly, if at all under anaerobic conditions. Studies with ^C-carbony\-\abe\ed.

BEHP in aerobic freshwater hydrosoil yielded a degradation half-life of

approximately 14 days.

"Phthalate esters are being broken down continually in

the environment. Thus, current environmental levels must reflect an

equilibrium between amounts released in the environment and those

removed. However, the amounts in any environmental compartment for

example silt, lakes, air and so forth, must represent varying levels of

equilibria as the phthalate concentrations normalize. In aquatic

environments, dialkyl phthalates have been shown to exist in the fatty

surface layer of water and it seems likely that this renders them more liable to

environmental degradation as many aquatic plants and animals live in this

energy-rich zone. However at high concentrations, phthalates may still be

degraded and furthermore degradation maybe complete."
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Presence as a Laboratory Contaminant

BEHP is a common laboratory contaminant. Many studies

have shown commercial organic solvents to be contaminated with BEHP.

Various investigators have noted the general contamination of laboratory

supplies, solvents, and reagents with BEHP to the extent that the detection

limit for BEHP in investigative samples is determined by the

reagent-laboratory blank.

Due to ambient conditions within the laboratory setting,

BEHP contamination of investigative samples is a common occurrence.

Based on this fact, BEHP concentrations determined in investigative samples

must be carefully scrutinized for validation purposes. If BEHP is detected in

an investigative sample and a laboratory blank, the concentration in the

investigative sample must exceed the concentration found within the blank

by a factor of 10 to be considered present (i.e. multiply concentration found in

laboratory blank sample by 10 to determine detection limit for investigative

sample).

K.l.6.2.5 Polycyclic Aromatic Hydrocarbons (PAHs)

Polycyclic Aromatic Hydrocarbons (PAHs) are a group of

chemicals formed during the incomplete combustion of virtually all forms of

organic materials. The combustion of fuels in cars and in furnaces produces

PAHs. Waste incinerators produce PAHs. Natural sources include volcanoes,

forest fires, crude oil and shale oil. PAHs can also be found in substances such
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as crude oil, coal tar pitch, creosote, road and roofing tar. A major source of

exposure for humans is cigarette smoking, both active and passive.

Therefore, PAHs are ubiquitous in the environment and the increasing levels

found in the environment parallel industrial and urban development. Note

the impact of urban sources (furnace fuels and vehicle exhaust, for example)

on the PAH levels in surface soils as presented in Table K.5.

Chemical Identity

The following PAHs are considered as a group in this

review of the chemical and physical properties of PAHs.

• benzo(a)anthracene • chrysene

• benzo(a)pyrene • indeno(l,2,3-cd)pyrene

• benzo(b)fluoranthene

Tables K.I to K.3 summarize the physical and chemical

properties of the above listed chemicals.

As pure chemicals, PAHs generally exist as colorless,

white or pale yellow-green solids. Most PAHs do not occur alone in the

environment, rather they are found as mixtures of two or more PAHs. The

PAHs listed above are not commercially produced in the U.S. nor are there

any known uses for them except as research chemical.
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TABLE K.5

BACKGROUND SOIL CONCENTRATIONS OF
POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

Concentration (ng/kg)
Compound

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo{e)pyrene
Benzo(g,h,i)perylene

Benzo(k)fluoranthene
Chrysene

Fluoranthene

Fluorene

Indeno (l,2,3-cd)pyrene

Phenanthrene
Pyrene

Rural Soil

1.7

5-20
2-1,300
20-30

10-70

10-110
38.3

0.3̂ 10

10-15
30

1-19.7

Agricultural Soil

6
5

11-13
56-110
4.6-900
58-220

53-130

66

58-250
78-120

120-210

9.7

63-100

48-140
99-150

Urban Soil

169-59,000

165-220
15,000-62,000

60-14,000

90CM7,000

300-26,000
251-640

200-166,000

8,000-61,000

145-147,000

Sources:
IARC (1973)
White and Vanderslice (1980)
Windsor and Hites (1979)
Edwards (1983)
Butler etal. (1984)
Vogtetal.(1987)
Jones et al. (1987)



Environmental Fate

Some of the transport and partitioning characteristics of

the PAHs are roughly correlated to their molecular weights. The Site-related

PAHs are considered high molecular weight compounds ranging from

228 g/mol to 278 g/mol.

In air, PAHs are present in the gaseous phase or sorbed to

particulates. The atmospheric residence time and transport distance depend

on the size of the particles to which PAHs are adsorbed. That is, the larger the

particulate size, the shorter the residence time and transport distance. PAHs

can undergo photochemical oxidation with the formation of nitrated PAHs,

Phenols, and other compounds. Atmospheric half lives are generally less

than 30 days.

PAH compounds tend to be removed from the water

column by volatilization to the atmosphere, adsorption to particulates or

sediments, biodegradation or bioaccumulation into aquatic organisms. The

high molecular weight PAHs have Henry's Law Constants in the range of

10'5 to 10~8 (refer to Table K.I) which indicates very limited volatilization

from water. Half-lives for volatilization of benzo(a)anthracene and

benzo(a)pyrene (high molecular weight PAHs) from water have been

estimated to be greater than 100 hours.

High molecular weight PAHs have KQC values that range

from 10^ to 10^ which indicates strong tendencies to adsorb to organic carbon.

Due to their low water solubilities, PAHs are primarily found adsorbed to

K-26



sediments or soils. Adsorption of PAHs is a function of organic carbon

content and particle size. The environmental fate of PAHs is described by

USEPA in the document "Ambient Water Quality Criteria for Polynuclear

Aromatic Hydrocarbons" which states:

"PAH will adsorb strongly onto suspended particulates and biota and

their (PAH) transport will be determined largely by the hydrogeologic

condition of the aquatic system. PAH dissolved in the water column

will probably undergo direct photolysis at a rapid rate. The ultimate

fate of those which accumulate in the sediment is believed to be

biodegradation and biotransformation by benthic organisms (USEPA,

1979).

This is restated in the USEPA document "Health Effects

Assessment for Polycyclic Aromatic Hydrocarbons (PAHs)" which states:

"The predominant mechanism that is likely to dictate the fate of most

PAHs in aquatic media is sorption to particulate matter and subsequent

sedimentation and microbial degradation."

Since PAHs are most likely to stay in the sediment or soil,

microbial degradation is the most likely ultimate environmental fate in

contrast to photolysis and volatilization. Compounds with four cyclic rings

or less are most amenable to microbial degradation. Benzo(a)pyrene (five

cyclic rings) has a half life in soil inoculated with bacteria of less than eight

days. The half-life reported for benzo(a)pyrene in soil reported in Superfund
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Public Health Evaluation Manual (SPHEM, 1986) is 420 to 480 days but there is

no reference to the microbial content in the soil.

K.I .6.3 Inorganics

The final group of Site-related constituents includes a

variety of inorganics which are typified by the following metals:

• Aluminum (Al)

• Ammonia (NH3)

• Calcium (Ca)

• Chloride (Cl')

• Chromium HI (Cr III)

• Chromium VI (Cr VI)

• Copper (Cu)

• Iron (Fe)

• Manganese (Mn)

• Potassium (K)

• Sodium (Na)

• Sulphate (SO42~)

• Zinc (Zn)

The following sections will present a literature review of

the properties of these metals. The goals of this review will be to determine

and evaluate the properties of these metals in the environment that are

important in determining the environmental fate.
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K.l.6.3.1 Aluminum (AD

The largest source of particle-borne Aluminum is the flux

of dust from ores and rock materials in the earth's surface. The sources of

this dust are both natural processes, such as weathering of aluminosilicate

crystal material and human activity, such as mining and agriculture.

Aluminum has only one oxidation state (+3). Because of its reactivity,

Aluminum is not found as a free metal in nature. It is found in the

atmosphere mainly as aluminosilicates associated with particulate matter.

However, because Aluminum can exist in only one oxidation state in the

environment, atmospheric transformations are not expected to occur during

transport. Aluminum is found in the soil complexed with other

electron-rich species such as fluoride, sulphate, and phosphate. Soil

characteristics which effect Aluminum mobility are pH and organic content.

When pH of soil is decreased, possibly due to acid rain, Aluminum becomes

more soluble. Aluminum will adsorb to organic matter in soils and therefore

reduce mobility.

K.l.6.3.2 Ammonia

Ammonia is a naturally-occurring compound which is a

key intermediate in the nitrogen cycle. The commercial synthesis of

Ammonia is thought to contribute less than 5% to the total global Ammonia

budget. Because of its significance in natural cycles, Ammonia has a
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background concentration in most environmental media. When Ammonia

is found at a local concentration that is higher than these background levels,

it is usually a result of man's influence. In determining the environmental

fate of Ammonia, several factors should be considered. Ammonia is the

most abundant basic gas in the environment. An acid-base reaction between

water and Ammonia occurs, such that the dominant form of Ammonia in

water at environmentally significant pHs, is the Ammonium ion (NH4+).

Ammonia is a key intermediate in the nitrogen cycle which is tied to the

other important biological cycles (i.e. sulfur cycle or carbon cycle).

Ammonia may be released to the atmosphere by

volatilization from the following sources:

• decaying organic matter;

• animal livestock excreta;

• fertilization of soil;

• venting of gas, leaks, or spills during commercial synthesis, production, or

transportation;

• sewage or wastewater effluent;

• burning of coal, wood, and other natural products; and

• volcanic eruptions.

Ammonia may be released to water through the

following:

• effluent from sewage treatment plants;

• effluent from industrial processes;

K-30



• runoff from fertilized fields; and

• runoff from areas of concentrated livestock.

Ammonia may be released to soils by:

• natural or synthetic fertilizer application;

• a result of livestock excrement;

• decay of organic material from dead plants and animals; and

• the natural fixation of atmospheric nitrogen.

In the atmosphere, Ammonia can be removed by rain or

snow washout. This seems to be the dominant fate process. Ammonia can

also be removed from the atmosphere through the direct adsorption by

surface waters in areas where local atmospheric concentration is high. The

reaction with acidic substances, such as H2SO4, HC1 or HNO3; produced in

high concentrations from anthropogenic activity produces Ammonium

aerosols which can undergo dry or wet deposition. The gas phase reaction of

Ammonia with photochemically produced hydroxyl radicals is thought to

contribute about 10% to the overall atmospheric removal process. The best

estimate of the atmospheric half-life of Ammonia is a few days.

In soil, Ammonia may either volatilize to the

atmosphere, adsorb to soil, or undergo microbial transformation to nitrate or

nitrate anions. Uptake by plants can also be a significant fate process.

Adsorption of Ammonia occurs in most moist or dry soils, and Ammonia is

predominantly, but not exclusively, held as the Ammonium ion. Generally
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adsorption will increase with increasing organic content of the soil, and will

decrease with increasing pH.

In water, Ammonia volatilizes to the atmosphere. This

process is highly pH-dependent, and can also depend on other factors such as

temperature and wind speed, and atmospheric concentrations. Adsorption of

Ammonia to sediment and suspended organic matter can be important under

proper conditions. Adsorption to sediment should increase with increasing

organic content, increased metal ion content, and decreasing pH. Ammonia

in water can be removed by the microbial processes of nitrification and

denitrification which would produce ionic nitrogen compounds, and from

these, elemental nitrogen. The ionic nitrogen compounds formed from the

aerobic processes of nitrification, NC»2~ and NC»3~, can then leach through the

sediment or be taken up by aquatic plants or other organisms.

K.l.6.3.3 Calcium (Ca)

Calcium is the most abundant of the alkaline-earth metals

and is a major constituent of many rock minerals. It is an essential element

for plant and animal life forms and is a major component of the solutes in

most natural waters. Calcium has only one oxidation state, Ca^+. Its

behaviour in natural aqueous system is generally governed by the availability

of the more soluble calcium-containing solids and by solution and gas-phase

equilibria that involve carbon dioxide species, or by the availability of sulphur

in the form of sulphate.
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The usual dissolved form of calcium can be simply

represented as the Ca2+. In natural waters, the most common complexes of

calcium are with hydroxide and carbonate ions. The pH of the surface water

will directly affect which complexes are most dominant. Equilibria involving

carbonates are a major factor in limiting the solubility of calcium in most

natural waters.

Solutions of most soils contain an excess of Ca2+t which

in many soils constitutes more than 90 percent of the total cation

concentration. Ca^+ is, therefore, the most important cation in governing the

soluble stage of trace elements in soils. The transport of dissolved elements

such as calcium may take place through the soil solution (diffusion) and also

with the moving soil solution (mass flow, leaching).

K.l.6.3.4 Chloride and Sulphate

Chlorides and sulphates are commonly present in soil and

sediment. They are negligible compounds in soil that developed in a humid

climate, but in soils of arid climatic zones they can be the dominant controls

of the behavior of trace elements. Sulphates of heavy metals are also readily

available to plants, and their occurrence in soils has practical importance in

agriculture. Chlorides as the most soluble salts occur only in soils of arid or

semi-arid climatic zones.

Once in the water, chloride ions do not significantly enter

into oxidation or reduction reactions, form any important solute complexes
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with other ions unless chloride concentration is extremely high, do not form

salts of low solubility, are not significantly adsorbed on mineral surfaces and

play few vital biochemical roles. Chloride ions moved with the water

through most soils tested with less retardation or loss. Chloride forms ion

pairs or complex ions with some of the cations present in natural waters, but

these complexes are not strong enough to be of significance in water

chemistry.

K.l.6.3.5 Chromium (Cr)

Chromium (Cr) is a naturally occurring element found in

continental crust, volcanic dust and gases. Chromium metal is a steel-gray

solid and is primarily used in the steel and metallurgical industries.

Chromium is also used in the following industries:

• refractory brick,

• metal finishing,

• manufacture of pigments,

• leather tanning,

• wood treatment, and

• water treatment

Society's use of this metal causes larger amounts of chromium to be emitted

into the environment than from natural processes.
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Chemical Identity

The physical and chemical properties of chromium are

presented in Table K.l. Chromium has an atomic weight of 51.996 g/mole.

Chromium and its salts have various solubilities in water.

Environmental Fate

Chromium occurs naturally in the Earth's crust but the

majority of chromium which exists in the environment is a direct result of

human activity. Chromium is released to the environment as follows:

Chromium (III) Chromium (VI)
61% 32%

• coal/oil combustion • chemical manufacture

• steel production • plating

• metal production

Chromium is removed from the atmosphere by fallout

and precipitation. There are no known chromium compounds that can

volatilize from water and thus transport of chromium from the water to the

atmosphere is minimal.

Most of the chromium (III) is expected to precipitate in

sediments. Limited amounts of Cr (III) remains in solution as soluble

complexes. Cr (VI) may be transported over a significant distance but will

eventually be reduced to Cr (III) by the organic matter in the water. The
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residence time of chromium in lakewater is estimated to be between 4.6 and

18 years.

In soil, chromium will usually exist as Cr2O3.nH2O since

the organic matter in the soil will convert soluble chromate to insoluble

Speciation

In natural waters, at a neutral pH, chromium can exist in

the aqueous phase at levels up to 500 ppb before Cr(OH>3(s) begins to

precipitate.

K.l.6.3.6 Copper (Cu)

Copper and its compounds are naturally present in the

earth's crust, primarily found as sulphides and oxides. Metallic Copper is

prepared by smelting and electrolytic refining.

Copper is released to the atmosphere in the form of

particulate matter or adsorbed to particulate matter. It is removed by

gravitational settling (bulk deposition), dry deposition (inertial impaction

characterized by a deposition velocity), washout by rain (attachment to

droplets within clouds), and rainout (scrubbing action below clouds). The

removal rate and distance travelled from the source will depend on source

characteristics, particle size, and wind velocity. Gravitational settling governs
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the removal of large particles (>5 um), whereas smaller particles are removed

by the other forms of dry and wet deposition.

In natural waters, Copper is predominantly in its Cu(II)

state. Most of it is complexed or tightly bound to organic matter; little is

present in the free (hydrated) or readily exchangeable form. The chemical

conditions in most natural waters are such that, even at relatively high

copper concentrations, these processes will reduce the free [Cu(II)]

concentrations to extremely low values. Sediment is an important sink and

reservoir for copper.

Most copper deposited in soil from the atmosphere,

agricultural use, solid waste and sludge disposal will be strongly adsorbed and

remain in the upper few centimeters of soil. Sandy soils with low pH have

the greatest potential for leaching. In most temperate soil, the pH, organic

matter, and ionic strength of the soil solutions are the key factors affecting

adsorption.

K.l.6.3.7 Iron (Fe)

Iron (Fe) is widely distributed in the earth's crust and is a

major component of the core. Most ores are complex oxides, which are

reduced in a blast furnace. Iron, or more precisely its carbon alloy, steel, is the

backbone of modern civilization, with total production exceeding that of all

other metals combined.
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Iron compounds, both ferrous (+2) and ferric (+3) have

generally low solutibilities in water. The major exceptions are the halides

and nitrates. The chemical behaviour of iron and its solubility in water

depend strongly on the oxidation intensity in the system in which it occurs;

pH is a strong influence as well.

In soils, the general rules governing the mobilization and

fixation of Fe are that oxidizing and alkaline conditions promote the

precipitation of Fe, whereas acid and reducing conditions promote the

solution of Fe compounds. The released Fe readily precipitates as oxides and

hydroxides, but it substitutes for Mg and Al in other minerals and often

complexes with organic ligands. The content of soluble Fe in soils is

extremely low in comparison with the total Fe content. The soluble Fe level

reaches a minimum in the alkaline pH range and a maximum in very acidic

soils. When soils are waterlogged, the reduction of Fe^+ to Fe^+ takes place

and is reflected in an increase in Fe solubility

K. 1.6.3.8 Manganese (Mn)

Manganese is an abundant element comprising about

0.1% of the earth's crust. Above-average exposures to manganese are most

likely to occur in or near a factory or a waste site that releases significant

amounts of manganese dust into the air. Manganese is also released into the

air by combustion of leaded gasoline.
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Manganese may exist in air as suspended participate

matter and are mainly removed from the atmosphere by gravitational

settling. Removal by washout mechanisms such as rain may also occur, but is

less important in removing manganese from the atmosphere than dry

deposition.

The tendency of soluble manganese compounds to adsorb

to soils and sediments depends mainly on the carbon exchange capacity and

the organic composition of the soil. Soil adsorption contents for Mn(+2) span

five orders of magnitude, ranging from 0.2 to 10,000 mL/g, increasing as a

function of the organic content and the ion exchange capacity of the soil.

Thus, adsorption may be highly variable.

The chemical fate and transport of manganese in water is

controlled by the solubility of the specific chemical form present, which in

turn is determined by pH, Eh (oxidation-reduction potential), and the

characteristics of available anions. The metal may exist in water in any of

four oxidation states (2+, 3+, 4+ or 7+). Divalent manganese (Mn+2)

predominates in most waters with pH of 4 to 7, but may become oxidized at

pH greater than 8 or 9. The principal anion associated with Mn(+2) in water

is usually carbonate (CO3'2), and the concentration of manganese is limited by

the relatively low solubility (65 mg/L) of MnCOs. Manganese is often

transported in rivers as suspended sediments.
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K. 1.6.3.9 Potassium (K)

The crustal abundance of Potassium (K) is 2.59 percent.

Potassium metal is used in organic syntheses. Several compounds have

medicinal uses. KC1 is used in fertilizer and plant nutrients, pharmaceuticals,

photography, and spectroscopy and as a salt substitute, laboratory reagent,

buffer, and food additive.

Potassium is known to behave differently than Sodium in

natural systems. Sodium tends to remain in solution rather persistently once

it has been liberated from silicate-numeral slructures. Potassium, on the

other hand, is liberated with greater difficulty from silicate-minerals and

exhibits a strong tendency to be reincorporated into solid weathering

products, especially certain clay minerals.

Potassium is an essential element for both plants and

animals. Maintenance of optimum soil fertility entails providing a supply of

available Potassium. The element is present in plant material and is lost

from agricultural soil by crop harvesting and removal as well as by leaching

and runoff acting on organic residues.

Potassium ions assimilated by plants become available for

re-solution when the plants mature and die, or when leaves and other parts

are shed at the end of the growing season. In the natural recycling that occurs

in forests and grasslands; this Potassium is leached into the soil by rains

during the dormant season or made available! by the gradual decay of the

organic material.
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K.l.6.3.10 Sodium (Na)

In the United States, soda ash (technical grade Na2Cos) is

the major Sodium compound produced. Natural soda ash is produced by

electrolysis of sea water or lake brines. Sodium compounds are among the

highest tonnage industrial chemicals. Major industrial uses of Sodium

compounds include manufacturing Sodium glasses and detergents, bleaching

pulp, paper, and textiles; and treating water. Sodium is the most familiar

alkali metal, it is soft at ordinary temperatures and so reactive with water and

oxygen it is stored under oxygen-free liquids such as kerosene. Practically all

of its compounds are water soluble. Generally, the chemistry of the anion

dominates the chemical behaviour and industrial use.

When Sodium has been brought into solution, it tends to

remain in that status. There are no important precipitation reactions that can

maintain low Sodium concentrations in water, in the way that carbonate

precipitation controls calcium concentrations. Sodium is retained by

adsorption on mineral surfaces, especially by minerals having high cation

capacities such as clays.

K.l.6.3.11 Zinc (Zn)

Zinc is widely distributed in nature, consisting of

0.027 percent (by weight) of the earth's crust (Merck 1983), but it is usually not

K-41



found free in nature. The primary sources of Zinc in the environment are

related to metallurgic wastes from smelter and refining operations. Releases

to surface and groundwater are probably the greatest source of ambient Zinc.

Zinc is not volatilized to any significant extent, but is primarily deposited on

sediments as a result of discharge from industrial operations and weathering

processes.

Zinc is released to the atmosphere as dust and fumes from

Zinc production facilities. Total releases of Zinc to air account for only a

small portion of the total environmental release. Volatilization does not

appear to be an important process for Zinc. No estimate for the atmospheric

lifetime of Zinc is available at this time. Atmospheric emissions of Zinc,

consisting primarily of Zinc sorbed to submicron particulate matter and the

oxide of Zinc are expected to be short-lived, due to surface deposition

(EPA 1980).

In aquatic environments, sorption of Zinc is its dominant

fate. Zinc partitions to sediments or suspended solids in surface waters

through sorption onto hydrous iron and manganese oxides, clay minerals

and organic material.

Zinc is likely to be strongly sorbed in soil. The mobility of

Zinc in soil depends on the solubility of the speciated forms of the compound

and on soil properties such as sorption potential, pH and salinity. No

information specifically related to transformation and degradation in soil was

identified in the available literature; however, chemical speciation of Zinc in

soil is probably affected by the same factors affecting its fate in water.
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